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IDENTIFICATION

PRODUCT CODE:  MRINDEC-11-DZBMD-G-D

PRODUCT NAME: BMB?3 - UNIVERSAL RESTART ROM LORDER

DATE RELEASED: OCTOBER 1976

MRINTRINER: DIAGNOSTIC GROUP

THE INFORMARTION IN THIS DOCUMENT IS SUBJECT TQ CHANGE WITHOUT NOTICE AND
SHOULD NOT BE CONSTRUED RS A CCMMITMENT BY DIGITAL EQUIPMENT CORPORATION
DIGITAL EQUIPMENT CORPORRTION ASSUNES NO RESPONSIBILITY FOR ANY ERRORS
THAT MAY APPERR IN THIS DOCUNENT.

THE SOFTWRARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER R LICENSE AND
MRY ChLY BE USED OR CUPIED Ih RCCORDWNCE WITw THE TERMS OF SUCH R LICENS

DIGITAL EQUIPMENT CORPORARTION RSSUMES NO_RESPONSIBILITY FOR THE USE OR
RELIBILITY OF ITS SOFTWARE ON EQUIPMENT THRT IS NOT SUPPLIED 8Y DIGITAL.
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FRODUCT CODE:

PROGRAM HISTORY

MRINDEC-11-DZBMD-G-D

BMB?3 - UNIVERSAL RESTART ROM LORDER

JULY 1973

DIAGNISTIC GROUP

JOHN EGOLF

BOB MISNER 10/2
FOYy BASHAW 372
JIM KELLY 772
JOHN EGOLF 1l1s2
RICH MURATCRI

1/74
1/78
1775
1/75
10/76
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l. RBSTRACT

THIS MAINDEC CONSISTS OF FOUR PROGRAMS. THE TWO MAIN PRGGRAMS
nné Pnoéngﬁ ong ﬁng Engcnnn FOUR. THESE FROGRAMS NiLL

BE DISCUSSED LATER.

THE PURPOSE OF THIS DIAGNOSTIC 1S TO VERIFY THE DATA IN

THE ROM, MAKE SURE ALL RDDRESS WILL CAUSE A TIME OUT TRAP
WHEN WRITTEN INTC (EXCEPT THE TRAP VECTORS: 173024, 173224)
LAND ALERT THE OPERATOR RS TO WHAT THE CFFSET ADDRESS

WOULD BE IF A SELECTEC BUTTON 1S PUSHED.

NOTE: FOR_NORMAL CONFIGURATIONS: THE ONLY PROGRAMS
NECESSARY FOR ACCEPTANCE OF THE BMB73 ARE PROGRAMS

ONE AND FOUR. PROGRAM TWQ IS NECESSARY FOR “NON-STANDARD™
SETUPS AND IS A MAINTRINCE TOOL. PROGRAM THREE IS

RALSO JUST FOR MAINTARINCE AID.

. REQUIRMENTS
2.1 EQUIPMENT

ANY PDP-11/40_CPY
UNIVERSAL RESTART LOADER
TELETYPE OR EQUIVALENT
AT LERST 4K OF MEMORY.

.2 STORAGE

THIS PROGRAM RESERVES THE RIGHT 7Q USE ALL
OF THE FIRST 4K EXCEPT WHERE BOOTSTRAP LOADER
AND ABSOLUTE LOADER RESIDE.

3. LORDING PROCEDURE

THE PROGRAM MAY BE LOADED LIKE ANY OTHER PROGRAM
SUCH RS: PAPER TAPE, DECTAPE MAGTRPE, DISK, ETC.
MOST COMMON WILL BE THROUGH DECTAPE BY THE

USE OF ROM BOOT LOROER.
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STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SWITCH GO ﬁngREQ ISDIESTEE SNLY FIRST 128
sgr ?ND?CR?ES Eeruon 128. WORDS
RRE TO BE CHECKED IN uurcn cnss
PROGRAM 2 MUST eg RUN F
WHEN RUNNING ON BM873Y- B c o F OR G, 256 WORCS
ARE AUTOMATICALLY CHECKED.’

STARTING ADDRESS

STARTING ACGRESS 000200

OPERATOR ACTION

ron NORMAL OPERATION (WITHOUT EXTENDED 128 WORDS)

{000200)

1. LOAD STARTING ADDRESS
2. SET SWITCHES RS PER S, 1 1 (NORMAL ALL SWITCHES DOWN)

3. PRESS START SWITCH AND RELEASE.
4. DEVICE VERSION.

WHEN PROGRAM IS STARTED FOR THE FIRST TIME THE FOLLOWING
WILL BE PRINTED OUT:

MRINDEC-11-DZBMDG

DEVICE VERSION

..4

BMB73-Y
THE OPERATOR WILL THEN SPECIFY THE VERSION BEING RUN.

BMB73-Y# IS ANY NON-STANDRRD VERSION.
NOTE: PROGRAM TWO MUST BE RUN FIRST.
BM873-YA REPLACES M792-YA,MR11-DB,M792-YH
BMB73-YB MRSSBUS
BMB73-YC DDCMP BOOTSTRAP ROM
BM873-YD KL10 (PDP-11) 256 BOOTSTRAP ROM {(VERSION 2(17))
BMB873-YF KL1O (PDP-11) 256 BOOTSTRAP ROM (VERSION 3(23))
BMB873-YG KL10 (PDP-11) 256 BOOTSTRAP ROM

S. THEN TYPE IN NUMBER OF PROGRAM TO BE RUN (NORMALLY PROGRAM 1 AND 4)

é;ogggugéSH TO TEST THE EXTENDED 128. WORDS THIS IS THE
(NOT NEEDED FOR NORMAL TESTING OF 8M873y-8,C,D.F OR G)
%EQDSEBQRIING ROD. 000200

SET HALT ENRBLE SW AND SINGLE CYCLE Sk UP

HIT START SWITCH AND RELERSE

RUN PROGRAM 2 FOR ONE PASS.

. NOW ANY PROGRAM MAY BE RuM

OTE:  VISUARL INSPECTION OF EXTENDED DUMP

IS YOUR RESPONSIBILITY. THRT DRTR WRS

PLACED INTO SOFTWARE TABLE FOR TEST COMPARISON.

70‘(“-500"0
L ] - - L ]

- e e meen e a— .
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188 S. OPERATING PROCEDURE
§§§ S.1.1 SWITCH SETTINGS (APPLICABLE IN ALL PROGRAMS)
192 SWIS =1 OR UP ... HALT ON ERROR
igg SWi4 = 1 OR UP ... LOOP ON TEST
%ég SWl3 = 1 OR UP ... INHIBIT ERROR PRINT QUT
igg SWl2 = 1 OR UP ... RESERVED
gg? SWil = 1 OR UP ... INSTERD OF EXERCISING EACH ADDRESS 10X DO IT IX.
ggg SWO3 = 1 OR UP ... LOOP WITH CURRENT ADDRESS
58; SW08 = 1 OR UP ... GOTO BEGINNING OF CURRENT PROGRAM CN ERRCR

206 b. ERRORS

£07
ggg 6.1 ERROR PRINT OUT
210 ALL ERRORS WILL HAVE R PRINT OUT.IF IT WARS A COMPARISON

ERROR; THE SOFT ADDRESS, ROM RDDRESS, EXPECTED DATA

(FROM’ SOFTWARE MAP), AND THE FOUND DATA WILL BE_PRINTED

OLT. IF IT WAS A ~NO TRPP WHEN WRITTEM™ ERROR: THE

ADDRESS WILL BE PRINTED OUT, IF IT WAS AN “UNEXPECTED TRAP *
WHEN RERDING ROM THE ADDRESS WILL BE PRINTED .

oo
PO St St Sog B
o LW
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b.2

7.2.2

7.2.3

ERROR RECOVERY
1. ITS A GOOD IDER TO LEAVE SW1S=1 WHILE TEST RUNS

T0 PREVENT A RUN ALAY ERROR FROM GOING WILD

IF YOU LEAVE THE CPU.
2. IN AN ERROR: SET SW14=1(LOOP ON THIS ADDR.)

AND SET SW 13=1(DELETE ERROR PRINT OUT).
IF CPU IS HALTED; HIT CONTINLUE.
3. NOW THE PROGRAM IS RUNNING AND YOU MAY SCOPE IT.
RESTRICTIONS
STARTING RESTRICTIONS
SEE SECTION M.
OPERATING RESTRICTIONS
IF YOU WISH PROGRAM TC TEST YOUR EXTENDED 128. WORDS;
YOU MUST STRRT RS PER SECTION 4 AND THEN
xxxx%¥ RUN PROGRAM 2 FIRST AND VISUARLLY VERIFY DATRA. xxxx
(NOT APPLICABLE TO BMB73Y-B,C,D,F OR G)

YOU MAY NOT ALTER THE SOFTWARE MAP UNLESS--
Exaxxx YOU KNOW WHAT YOU ARE DOING %%

THE ROM ADDRESS MUST START AT 173000 AND BE AT LEAST
128 WORDS LONG. (236 FOR THE BM873Y-B,C,D,F OR G)

MISCELLANEOUS
EXECUTION TIME

PROGRAM ONE WILL PASS AT APPROX. FIVE MINS.
PROGRAM TWO HAS NO END PRSS: BUT WILL HALT AT COMPLETEION
HIT CONTINUE TO PROCEED IN THIS PROGRAM.

PROGRAM THREE (RUN) WILL PASS APPROX. FIVE MINS.
PROGRAM FOUR WILL PASS APPROX. FIVE MINS
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PROGRAM DESCRIPTION
PROGRAM 1

PROGRAM 1 WILL VERIFY THE DATA IN THE ROM RND THE YERIFY
THAT WRITING THE ROM WILL TRAP OUT (EXCEPT THE VECTIRS)
€ACH ADDRESS IS REFERENCED FIVE TIMES IN A ROW BEFORE
UPDATING TO THE NEXT ADDRESS.

IF SWO0 WAS UP WHEN START WAS HIT, THE EXTENDED

128 WORDS WILL BE CHECKED.

256 WORDS WILL BE CHECKED RUTOMRTICALLY IF
sMe73y-8,C,0,F CR G IS TESTED.

PROGRANM 2

PROGRAM 2 WILL DUMP THE CONTENTS OF THE ROM ONTO THE

TTY. NOTE NO VERIFICATION

CF ANY KIND IS PERFORMED ON THE DARTA. (AN ERROR WILL OCCUR

IF A TRAP IS ENCOUNTERED WHILE READING) YOU MUST INSPECT

THE DATR YOUR SELF. IF SWOO WAS UP WHEN START WAS HIT

THE EXTENDED 128. WORDS WILL BE P7INTED.

256 WORDS WILL BE PRINTED IF 8M873v-B,C,D,F OR G IS SELECTED.

PROGRAM 3

PROGRAM 3 IS THE SAME AS PROGRAM ONE EXCEPT THAT THE

USER HAS THE ABILITY TO ALTER THE SOFTWARE MAP

LIST OR PRINT THE SOFTWARE MAP, AND RUN THE PROGRAM.
QSﬂECLHﬁEEIF YOU RLTER THE MAP'BE CRREFULL OF WHAT

FOR THE COMMANDS TO BE USED SEE TOP OF PROGRAM 3 IN THIS LISTING

PROGRAM 4

PROGRAM 4 CHECKS THE OFFSET ADDRESS WHEN THE SIMULATED

PUSHING OF A BUTTON IS DONE BY THE SOFTWARE. ON THE FIRST PARSS
THE OFFSET IS TYPED OUT FOR YOU TO VERIFY (NOTE:

THE PROGRAM HRS NO WAY OF KNOWING WHAT THE OFFSET WILL

BE). AFTER THE DHTA IS TYPED QUT IT IS STORED AWRY IN

CORE. WHEN THE FIRST PASS IS FINISHED THE PROCESS IS

REPEATED ONLY NO TYPE OUT IS PERFORMED, AND THE DATA

IN CORE 1S COMPRRED TO THE DATA FOUND AT THE ROM.

DURING THIS TEST “WRITING™ THE ROM IS PERFORMED.

THE YECTORS (173024,173224) ARE "WRITTEN" AND ARE

¥¥NOT## EXPECTED TO TRAP. AN ERROR MESSAGE WILL BE
REPORTED IF R TRAP IS DISCOVERED.
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9.5

9.6
8.7.1
9.7.2

9.7.3

NLIST
LIST
LIST
.PAGE
.ENDM

THIS PROGRAM IS "XXDF AND RCT-11" conpnrxnsLe
AT PRESENT TIME IF IN CHAIN MODE UNDER @CT-1! OR

XXDP THE PROGRAM AUTOMATICALLY DETERMINES IF "THE ROM IS

BMBT3YA OR YB vc YD YF OR YG BY conpnnxnc THE I1ST WORD IN RCM WITH
THE EXPECTED WORD. THE DIAGNOSTIC THEN RUNS

PROGRAM I AND PROGRQM 4 BEFORE ENTERING THE MONITOR.

ELECTRICAL PREQUISITES (HARDWARE)
THIS OPTION MUST BE ON THE CPU SIDE OF ANY BUS BUFFERS.

NPR CYCLES RRE NOT PERMITTED DURING THE POWER UP TRAP
SEQUENCE.

IF FURTHER INFORMATION IS NEEDED
CONSULT THE BMB73 MANUAL FOR HELP.
NOTE: THE DIRGNCSTIC RUNNING WITHOUT ANY INTERFERANCE FROM
THE USER HARS N0 WAY QOF CHECKING THE PRESENTS OF THE
“ACLO™ AND “DCLC™ SIGNALS ON THE OPTION.

SEqQ,LOC,BIN

HELLO
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320003

020200
000137

001100

17777¢

177774
177772
177570
177570

000000

eo
000007

100000

Co
000040
000020
000010
000004

010000

JO1
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.SETUP

TRAP, .3ZATCH, .SCMTAG
E{Hh0ed

MCALL . HEQ?ER HRH
-MCALL .ROLIN COPE,

.SBTTL TRAP CRTCHER

:3ERRoR, " SERRYe;

=0
s ¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A .42, HALT"
; *SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;#LOCATION O CONTAINS O TO CATCH IMPROFERLY LORDED VECTORS

.SBTTL SIQSEING RDORESS(ES)

JMP J¥RESTRT

.SBTTL BASIC DEFINITIONS

s;IN'I(IIRL BgDRESS OF THE STARCK POINTER ##¥ 1100 %%
.EQUIV EMT,ERROR ;BASIC DEFINITION OF ERROR CALL

LEQUIV IOT SCOPE :BRSIC DEFINITION CF SCOPE CALL
S= 77?76 :PROCESSOR STATUS WORD

LEQUIV PS PSW
STKLMT= 172774 -STACK LIMIT REGISTER

PIRG= 177772 : PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 s SWITCH REGISTER

DISPLAY=SKR
; *GENERAL PURPOSE REGISTER DEFINITIONS

; JUMP TO STARTING RDDRESS OF FROGRAM

RO= %0 - GENERAL REGISTER
Ri= %1 s GENERAL REGISTER
R2= v : GENERAL REGISTER
R3= %3 :GENERAL REGISTER

R4= 74 s GENERAL REGISTER
RS= %5 : GENERAL REGISTER
Rb= %6 ' GENERAL REGISTER
R7= %7 : GENERAL REGISTER
JEQUI. R, sp :STACK POINTER
.EQUIV R7,r : PROGRAM COUNTER
- ¥*SWITCH REGISTER" SWITCH DEFINITIONS

&W1S5= 100000

SWid4= 40000

SWi3= 20000

SWi2= 10000

SWil= 4000

SWi0= 2000

SW0S= 1000

SW08= 400

SWo7= 200

SWob= 100

SWOS= 40

SWod= 20

SWo3= 10

SWie= 4
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DZBMDG. P11 BASIC DEFINITIONS
330 000002 SW01= a
391 000001 €l00=
332 _EQUIV sunq 5WS
393 .EQUIV SWCB.SK8
394 EQUIV SWG7. 57
395 EQUIV SW0&. SWE
336 "EQUIV SWOS.SWS
397 EQUIV SWOY4.SuY
3498 EQUIV SwW03)5uW3
399 EQUIV SW02.SW2
400 JEQUIV SWOl,Sul
38; .EQUIV SWOD.SWO0

c

453 . ¥DATA BIT DEFINITIONS (BITCO TO BITIS)
404 100000 BITIS= 100000
405 040000 BIT14= 400C0
406 020000 BiT13= 20000
407 610500 BiTi2= 10000
408 004000 BITil= 4000
409 002000 8ITi0= 2000
910 001000 8IT0S= 1000
411 000400 BITC8= 400
412 000200 8iT07= 200
413 000100 BITOe= 100
4i4 0000N0 BITOS= 40
4ig 000020 BITO4= 20
41k 000010 BITO3= 10
417 90004 BITO2= 4§
418 006002 BITOI= 2
419 000001 BIT00= 1
420 .EQUIV BITD9,BITY
421 .EQUIV BIT08,BITS
422 .EQUIv BIT07,BIT7
423 .EQUiv BIT06.BITE
4oy .EQUIV BITOS BITS
425 .EQUIV BITO4,BITH
42E .EQUIV BIT03!BIT3
427 .EQUIvV BITQ2.BIT2
428 .EQUIV BITOI.BITL
:gg .EQUIV BIT00.BITO
431 ; XBASIC “CPU TRAP VECTOR_ADDRESSES
432 000004 ERRVEC= 4 TIME OUT AND OTHER ERRORS
433 000010 RESVEC= 10 'RESERVED AND ILLEGAL INSTRUCTIONS
434 000014 TBITVEC=1Y4 :* T BIT
436 000014 TRTVEC= M : TRACE TRAP
436 000014 BPTVEC= 14 : BREAKPOINT TRAP (BPT)
437 000020 I0TVEC= 20 INPUT/OUTPUT TRAP (IOT) #¥SCOPE*¥
438 000024 PWRVEC= 24 : POWER FAIL
439 000030 EMTVEC= 30 tEMULATOR TRAP (EMT) #%ERROR¥¥
440 000034 TRAPVEC=3Y4 :“TRAP" TRAP
441 000060 TKVEC= 60 :TTY KEYBORRD VECTOR
442 00C06Y4 TPVEC= BY ' TTY PRINTER VECTOR

443 000240 PIRGVEC=240 s PROGRAM INTERRUPT REQUEST VECTOR
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DZBMDG.P11 BASIC DEFINITIONS

qqg I EREEREEEERFREERFRRRREERRREREERREEEEREREEREEEFRRLRREERRALEF R4 2R

4y

44 .SBTTL COMMON TAGS

(

448 ;¥THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

44 +¥USED IN THE PROGRAM.

451 000046 =46

452 00004 OISSSD §ENDAD ;LOGICAL END OF PROGRAM

454 001i00 .=1100

456 001100 §CMTAG: ;START OF COMMON TAGS

457 001100 000COD §PASS: .WORD O *CONTAINS PASS_COUNT

4S8 061102 000 §TSTNM: .BYTE O :CONTAINS THE TEST NUMBER

4S9 001103 000 SERFLG: .BYTE O :CONTAINS ERROR FLAG

460 001104 000000 SICNT: .WORD O :CONTAINS SUBTEST ITERATION COUNT

461 00II0p 0OOOOO §LPADR: .WORD O :CONTAINS SCOPE LOQP

462 001110 000000 SLPERR: .WORD O ;CONTAINS SCOPE RETURN FOR ERRORS

463 001112 030000 ERTTL: .WORD O ;CONTAINS TOTAL ERRORS DETECTED

4ed 0OI114 00D ITEMB: .BYTE O :CONTQINS ITEM CONTROL BYTE

4eS 001115 001 SERMAX: .BYTE | ;CONTAINS MAX. ERRORS PER TEST

ek 001116 0OOOOO SERRPC: .WORD O :CONTRINS PC OF LAST ERROR INSTRUCTION

467 001120 000D00 $GDADR: .WORD O ;CONTRINS OF ’GOOD’ DAT

468 001122 000000 $BDADR: .WORD O {CONTAING OF 'BAD’ DATA'

4&9 001124 §O00CD $GDDAT: .WORD O :CONTAINS *GOOD’ DATA

420 001126 000000 $BDDAT: .WORD O :CONTAING ’BAD’ DATA

471 001130 0QOOOC 000OCO 000000 'WORD  0,0,0 : RESERVED--NOT T0 BE USED

472 001136 177560 $TKS: 177560 ;TTY KBO STATUS

423 DOIIN0 177562 §TKB: 177562 ;TTY KBD BUFFER

474 001142 177564 $TPS: 177564 :TTY PRINTER STATUS REG.

475 OCII44 177866 TPB: 177566 :TTY_PRINTER BUFFER REG.

476 001146 OO0 GNULL: .BYTE O :CONTAINS NULL CHARACTER FOR FILLS

477 001147 002 $FILLS: .BYTE @ :CONTAINS # OF FILLER CHARACTERS REQUIRED

478 001150 Ol SFILLC: .BYTE I2 * INGERT FILL CHARS. AFTER R "LINE FEED"

479 00II5] OGO STFFLG: .BYTE O t“TERMINAL AVAILABLE* FLAG (BIT<07>=0=YES)

480 001182 077 §QUES: .ASCII 77/ + QUESTION MAPK

48] 001153 _ 0I5 SCRLF: .ASCII «15» : CARRIAGE_RETLIRN

482 00.1S4 000012 SLF: .ASCIZ <l s LINE FEED
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483
484
485
485
489
489
490
491
452
493
49+
495
436
497

0011%¢

001156
001160
001162
001164

001166
001170
0ol17e2
001174

001176

001204

001206
00iel0
00iele
00l214

001216

MRCY1l 27(732)
COMMON TRGS

016764

0cooco

01702€
017263
017376
000000

017064
017315
017404
00c000

017124
017263
017376
000C00

000000

0
0cooao
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D EREREEREREEERRERFERRERERERREERFREFERARARARFRARFRRF v S RARRSRF RS £
.SBTTL ERROR POINTER TRBLE
; ¥THIS TABLE ONTQ}NS THE INFORMRTéON FOR EACH ERROR THAT CAN CCUR

:¥THE INFORMATION IS QBTAINED BY USING THE INDEX NUMBER FOLND
*LOCQTION S$ITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINENT.

s XNOTE1: IF $ITEMB IS O THE ONLY PERTINENT DATAR IS (SERRPL)
: ¥NOTE2: EACH ITEM IN THE TARBLE CONTRINS 4 POINTERS EXPLQINED AS FOLLOWS:
. ¥ EM :POINTS TO THE ERROR MESSAGE
L DH :POINTS TG THE DATA HEADER
L DT :POINTS TO THE DATA
¥ DF :POINTS TO THE DATA FORMAT
$ERRTB:
sERROR TRABLE ITEM FOR ERROR MESSAGE 0
EM1 :"ROM RERD DATA COMPRRISON ERROR"
o 3
0 :% PRINT ALL NUMERIC DATA IN OCTAL
-ERROR TABLE ITEM FOR ERROR MESSAGE 1
gﬂs s"WRITTING ROM FAILED TO TRAP"
DT2
0 +PRINT ALL NUMERIC DATA IN OCTAL.
-ERROR TRBLE ITEM FOR ERROR MESSAGE 2
Egg :"UNEXPECTED TRAP WHILE READING ROM"
873
-ERROR TRBLE ITEM FOR ERROR MESSAGE 3
Eng -"FATAL TRAF. ROM PC ON STACK."
DT2
0
LSTERR: 0 -ERROR FLAG
ICOUNT: O ITERRTION COUNT.
TEMPS: O
TEMP3: O
TEMPY: O
SAVRO: O
SAVRI: O
SAVRY: O
SAVRS: O
.TITLE JUNE 1978
: ¥COPYRIGHT (C) BMB873 YX

— ——— e
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ERROR POINTER TRBLE

0C0o001
1600060

+¥DIGITAL EQUIPMENT_CCRP.
*FRYNQRD MRSS. 01754

*PROGRQN BY DZBMD

*THIS PROGRAM WAS ASSEMBLED USING THE PDP-1{ MAINCEC SYSMA®

iPRCKQG‘ (MRINCEC-11-CZGAC-A).

N )|
$SWR=150000

/

;HALT ON ERROR, LOOP CN TEST, INHIBIT ERROR TYPQUT
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SIBMDG. Pl ERROA OSINTER TRBLE
549
§50 .=1400
€51 LOIMD0 MRP,YR:
552 :THE FOLLOWING 1S R REPRODUCTION
£53 :0F THE RCM PROGRAM FOR BMB73YA.
33 1T 1S MERE FOR COMPARISON T0
555 :ACTUAL ROM AND FOR REFERENCE.
53 :.73000 .=173000 ..‘nnrxnc ADDRESS FOR BOOTSTRAP
€S7 +THIS LORDER IS DESIGNED FOR THE RESTART MODULE M873.
37:} 1T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
559 :M792-YR - PAPER TAPE BOOTSTRAP FOR PC11,KL1]
560 :MRil1-DB  BULK STORAGE BOOTSTRAP ROM
6] :M782-YH TAI1 CASSETTE BOOTSTRAP ROM
€62 ; 000000 RO= %0 +REGISTER DEFINITIONS
£63 : 000001 Rl= %1
564 : 000002 Re= %2
865 : 000003 R3= %3
SEE : 000004 RY= %4
£87 : B0000S RS= A
S68 : 000006 GP= %b
SE9 : 600007 PC= %7
g;? : 177570 SR= 177570 «PROCESSOR SWITCH REGISTER
€72 :STARTING bocnrxon FOR RF11 DISK
€73 DOIN00 010702 ;1723000 010702 RF1i: MOV PC,Re +SET POINTER TO PRRAMETER LISTS
S74 001402 ODO4EN ;173002 DOO46EN BR OTHER : TRANSFER TO SERVICE ROUTINE
S7% DOI4DM 177462 173004 177462 JWORD 177462  :DEVICE WORD COUNT ADDRESS
g;g 001406 0JLIDE ;173006 (0000OS -WORD § :DEVICE RERD INSTRUCTION
578 STHIS 15 THE STARTING LOCATION FOR THE RK11 CONTROLLER
79 001410 010702 ;173010 010702 Fe1l: MOV PC,R2 -SET POINTER TO PARAMETER LIST
580 00I412 000460 ;173012 DOO4EC BR OTHER : TRANSFER TO SERVICE ROUTINE
S81 D0ININ 177406 17301u 177406 .WORD 177406  ;DEVICE WORD COUNT REGISTER
ggg 001416 000005 ;173016 000005 .WORD § :DEVICE RERD INSTRUCTION
584 THIS IS A SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
£ec :CONTAINED IN THE SWITCH REGISTER.
£55  poIN20 013707 ;173020 013707 YRANSR: MOV 2wSR,PC :GO T0 INDICATED LOCRTION
£-7 D0isgz 177570 173022 177570
ggg E 773024 AND 773224 ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
£95 :THIS 1S THE POWER UP VECTOR REQUIRED FOR DEVICE AND
€9] DCl1424 173000 173024 173000 POWER: .WORD RFI1 :ADDRESS OF FIRST LOCATION IN ROM
ggg 001426 000340 ;17302e 000340 .WORD 340 : PROCESSOR STATUS LEVEL 7
534 'THIS IS THE STARTING ADDRESS FOR TC1l (DECTAPE) CONTROLLER.
£9S 001430 010702 ;173030 010702 *tcll: MOV PC,R2 :SEY UP POINTER TO PRRAMETER LIST
€3¢ 00i432 000426 173032 000426 BR Y Apts :AND TRANSFER TO FIRST ROUTINE
£97 DOINN 177394 173034 177394 JWORD 177344  ;DEVICE WORD COUNT ADDRESS
£98 001436 004003 ;173036 NO4003 .WORD 4003 :FIND PREVIOUS BLOCK COMMAND
€99 DOI440 100000 ;173040 100000 .WORD 100000  :USED AS DONE INDICATOR
600 00442 024000 ;173042 02000 .WORD 24000 sUSED AS ERROR INDICRTOR/TEST FLRG
£01 001444 OOQ4NS ;173044 0OQH4S BR OTHERX :THEN TRANSFER TO NEXT ROUTINE
€02 003446 00000S ;173046 000005 .WORD S sDEVICE RERD COMMAND

e04 +THIS IS THE START LOCATION FOR TM1! MAGTAPE CONTROLLER




coe

JUNE 187D MACY!! 271732) I4- ocr-~s 15:26 PASE 16
CIBMDG.PLI ROM CONTENTS TRBLES
B80S OCINS0 Q10702 :173050 010702 TMIL: Muv PC.R2 :SEY POINTER TQ PARAMETER LIST
0b 001452 000416 173052 000416 BR TAPES ‘AND TRANSFER TG FIRST ROUTINE
637 001484 172824 ;173054 172524 MORD 172524  ;DEVICE BYTE/RECCRD COUNT REGISTER
o088 O0014Sd UsUll7 1?3Ub& 000017 -WORD 80017 ";v:.r. REWIND COMMRND
609 00I460 000200 ;173060 000200 .WORC 200 :DEVICE DONE FLAG
613 001462 100000 ;173062 100000 .WORD 100000  :DEVICE ERROR FLAG BIT
611 001464 300413 ;173084 000413 BR TAPESX : THEN TRANSFER TO NEXT SERVICE RTN
g1 00l4ee 060011 ;173066 060011 .WORD £0011 :DEVICE FORWARD SPACE COMMAND
613 001870 000200 173070 000200 .WORD 200 ‘SAME AS RBOVE
6i4 001472 160000 ;173072 100000 -WORD 100000  :SAME RS RBOVE
815 001474 000431 173074 DO0N3! B8R OTHERX :THEN TRANSFER TO RERD/TRANSFER ROUTINE
Ei? 001476 080003 ;173076 060003 .WORD 60003 DEVICE RERD COMMAND
618 'THIS IS THE START LOCATION FOR THE RP11 CONTROLLER
619 001S00 010702 ;173100 010702 RP1I: MOV PC,R2 -SET POINTER TO PARRAMETER LIST
§20 ODIEG2 CoQ4a4 ;173102 000424 BR OTHER _ "TRANSFER TO TRANSFER ROUTINE
621 DOISON 176716 173104 176716 JMORD 176716  :DEVICE WORD COUNT REGISTER
% 001506 00GO0S ;172106 0O0DOS .WORD § :DEVICE RERD COMMAND
624 ' THIS IS THE TAPE DEVICE SERVICE ROUTINE.
625 001510 010200 ;173110 010200 tAPES: MOV R2,RO :GET ADORESS OF PARAMETER LIST
656 001512 005720 173112 005720 15T (R)+ :SKIP TWO WORDS FIRST TIME
827 001514 DODOGS 173114 00000S TAPESX: RESET *RESET ALL DEVICES
£28 001516 DOS720 :173116 0OS720 TST /RO)+ :SKIP OVER BRANCH INSTRUCTION
823 001520 016201 ;173120 016201 MOV 2(R2),R1  :THEN GET DEVICE WORD/BYTE COUNT ADDRES
630 001522 000002 ;173122 000002
£21 001524 00S311 ;173124 00S3il DEC &Rl sAND SET T0 -1
£32 001526 012041 ;173126 012041 nov (R0)+ -(R1) :AND THEN ISSUE COMMAND TC DEVICE
£33 051830 031011 ;173130 031011 TAPWAT: ak1 ‘WAIT FOR DEVICE COMPLETION
634 001832 001776 173132 0061776 seo Tnpanr :BY HANGING IN LOOP
£35 001534 005720 ;1731394 005720 15T (RD)+ :AND THEN SKIP DONE FLASG
€36 001636 032041 :173136 032041 BIT (RO)+,-(RL) :THEN TEST FOR ERROR
£37 001540 00:!063 ;173140 001063 BME ERROR :THERE IS ONE
Egg C3lS42 0800110 ;173142 000110 RETURN: JMP QRO :AND TRANSFER TO FOLLOWING INSTRUCTION
£40 :THIS IS THE STARTING ADDRESS roa RC11 oxsx CONTROLLERS
F4] 0DISHN 010702 ;173144 010702 RCLl: ~ MOV PC,R2 +SET UP POINTER TO PRRAMETER LIST
g42 001546 000402 ;173146 000402 BR OTHER : TRANSFER TO SERVICE RTN
643 001850 (77480 173150 177450 JWORD 177450  :DEVICE WORD COUNT REGISTER
E:g n51552 000005 173152 J0000S .WORD § :DEVICE RERD INSTRUCTION
E4E ' THIS ROUTINE PERFORH: THE ACTUAL TRANSFER TO MEMORY OF DATA
E47 001554 010200 ;173154 010200 OTHER: MOV R -SET POINTER TO LIST IN RO
e48 00158p 00S720 ;173156 005720 mnm+ :SKIP TWO WORDS FIRST TIME.
€49 001E60 005720 ;173160 005720 OTHERX: TST (RO)+ :SKIP PAST BR INSTRUCTION
€S0 001562 00D00S ;173162 00D0OS RESEY :REST THE WORLD
6S1 0015eM 016201 173154 016201 MOV 2(R2),R1  :0BTRIN DEVICE WORD COUNT ADDRESS
£52 001566 000002 173166 00OCO2
££3 001570 012711 :173170 012711 MOV #-1000,3R1 ;THEN OBTQIN LARGE WORD COUNT
gE4 001E72 177000 173172 177000 i
65 001574 011041 173174 011041 MOV 3RO,~(R1)  ;AND PL°® connnno T0 DEVICE
£S6 001576 105711 173176 105711 OTHWAT: TSTB aRi {WAIT FOR DONE FLAG
€57 GO1E00 100376 ;173200 100376 BPL OTHWAT :BY HANGING IN LOOP
£E8 001682 005711 ;173202 005711 15T 9R1 {THEN TEST FOR ERROR
€59 OCIEOM 10044: 173204 100441 BMI ERROR :GOT PROBLEMS
EE0 001606 0CS007 ;173206 005007 CLR PC :AND TRANSFER TO ZERO

- ——— - o
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RIM CONTENTS THBLES

012704
177580
0COwu0

017640
002418
112024

173223 224
-NOTE 773024 AND 773224

173000
030340

0le712

;173210 012704
1173212 177560
;173214 000940
;173218 240
173317 037
1173220 Q15
1173921
173222 024
7322

;122224 173000
:173226 000340

; 173230 005004
173232 012700

177500
17323& 000005
: 173240 010410
: 173242 012701
173244 173216
: 173246 012702
1?3350 008375

1?3310 000112

;17331c 012704
:173314 177559
:173316 000005
;173320 012701
: 173322 160000
$173324 012702
: 173326 000006
1173330 012712

14-0CT-76

1S:26 PRGE 17

BR CKDEV

.BYTE 37

.HORD RFl1!
.WORD 340

. RESEY
MOV R4, 3RO
MOV 8TABLE,R!
MOV 8375,R2

MOVE (R1)+ R3

MOVB \n;1+,UQU

BMI DONE
8178 R3,aR0
BEQ LOOP2

INCB R2
BMI LOOPI

MOVB 2(R0),dRe

BR_LOOP2
TST JRO

BHI RESTRT

R RS
CHPB R3,dR2
BNE .+0'
IMP 9R2

MOV #177550,R4

RESET
MOv #160000,RI

MOV #6,R2
MOV #340,3R2

D02

.HIS IS THE STARTING RDDRESS FOR THE PCll PRPER TAPE CONTROLLER
MOV #177560,R4

;OBTRIN DEVICE RDDRESS
;AND TRANSFER TO READER SERVICE ROUTIHE

1 THIS IS THE CRSSETTE DEVICE COHHQND TRBLE
RBLE: .BYTE 240 PRRE W

WORD NOT A COMMAND
ILBS+RND GO
:SPACE FORWARD BLOCK+GO
: READ+50

:RERD+ILBS
:READ+ILBS+END FLAG

.BYTE 224
ARE DEPENDENT ON OFFSET N DIODES FOR LINE 1
1 THIS IS AN ADDITIONAL POWER VECTOR RDDRESS REQUIRED 3Y DEVICE

; RDDRESS OF BEGINNING OF BOOTSTRAP
:PRIORITY LEVEL 7

THIS ISCTHE STARTING RDDRESS FOR THE CRSSETTE DEVICE %0
MOV ll??SOD RO

LOAD DEVICE NUMBER O IN R
GET DEVICE RDDTESS

; ISSUE RESET INSTRUCTION
:LORD DEVICE WITH UNIT NUMBER
sGET FUNNY TRBLE OF INSTRUCTIONS

:AND LOAD UP TRANSFER COUNTER

; THE LORD UP COMPRRATOR
sLOAD DEVICE REGISTER WITH COMMAND

HQS CO??RND COMPLETED

THtN INCREMENT ADDRESS CTR
: IF NEGATIVE, GET COMMAND
:AND STORE DATA AWAY

:GO GET ANOTHER BYTE
eg; osvrce ERRORS

c;sbn conpnns ADDRESS AND TRANSFER ADDRESS
s 1T MUST BE 240

:NO, THERE WAS AN ER

ROR
NORMAL CASSETTE AND ERROR FOR BULK STORAGE
THIS IS THE STARTING LOCATION FOR THE PCl11 CONTROLLER

;LORD DEVICE ARDDRESS

;KILL ALL DEVICE RCTION
s THEN SET UP MEMORY TEST LIMITS

;AND SET UP PCINTER TO TIMEOUT LOCATION
;AND SET UP VECTOR TO RETURN TO NEXT
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TUNE 1STS MACYIL 27(732) 14-20T-7h 15:28 PAGE 18
CoBNDG.PIL ROM CONTENTS TABLES
T17 0CiT32 000340 ;173332 000340
~18 83 gs ngrwe :173334 010742 MOV PC,-(R2)  :SAVE THE PC
~13 12706 1’3335 012706 MOV #24,SP 'AND LOAD UP STACK POINTER
=33 001743 000024 "3340 000024
721 01 742 010NNl gg 10441 MOV R4, -(R]) :AND LOOK FOR END GF MEMCRY
7o 001744 040601 40801 BIC SP.RI ' THEN DROP TG XX7 se
723 001746 010111 173345 010111 MOV R1. 3Rl :AND STORE IN ITSELF
To4 00170 011102 ;173350 011102 LooP: MOV 3Rl R2 ' THEN LORD ADDRESS FOR DATA INSERTION
725 001752 005214 173352 005214 INC JRY' :AND START DEVICE
726 001754 105714 ;173359 105714 RDRWAT: TSTB R4 :THEN WAIT FOR CHARACTER nvnansLs
727 001756 100376 ;173356 1M037% 3P. RDRWAT 'MANGING THEFE IF NECCESSAR
728 001760 116412 3173360 116412 MOVB 2(R4),3R2 :STORE AWAY DATA BYTE
729 001762 000002 ;173362 000002
730 OCI7eM 00S21l 173384 005211 INC 3Rl
731 001786 120327 ;173366 120227 (M°B R2,8375  ;HRS BRANCH OFFSET BEEN STORED
732 001770 000375 173370 000375
733 001772 0013eb ;173372 001366 BNE LOOP :NO
T3 001774 108222 173374 105222 INCB (R2)+ :YES, ALL DONE
t 73 091776 END.YA:
°36 05i776 00:42 ;172376 00014E IMP -(R2) : THEN TRANSFER T RTN
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sSELECT THE L..TT NUMBER OF THE DEVICE TO BOOT FR

JUME 1378 MRCY1l 27(732) 14-0CT-7& 15:26 PAGE 19

<BMDG.P11 RIM CONTENTS TABLES
;gg . BMB738 BOOTSTRAP MACY]l 27(BS5) 1-0CT-74 14:50 FAGE !
( .
239 : :DATE: AUG 23, 1974
749 002000 hAP.YE:
741 + THE FOLLOWING IS A REPRODUCTION
742 :0F THE ROM PROGRAM FOR BM873YB.
743 1T 1S HERE FOR COMPARISON 10 THE
g:g *RCTURL ROM AND FOR REFERENCE
46 E
747 H
748 : - THIS IS THE LOQDER T0 REPLACE THE FOLLOW
749 : M792-YA PAPER TAPE BOGTSTRAP ROM
750 : naxx-oe BULK STORAGE BOOTSTRAP ROM
751 . M792-YH TA11 CASSETTE BOOTSTRAP ROM
;gg : RHB?BR COMBINARTION OF ABGVE ROMS
;Eg : : PREPHERIAL EXTERNAL PAGE REGISTERS ASSIGNMENTS:
756 : 177462 RFWC= 177462 -WORD COUNT REG. FOR RF1
757 : 177406 RKWC= 177406 uono COUNT REG. FOR RK1
758 : 1773494 TCWC= 177344 :WORD COUNT REG. FOR TCI
7€9 : 172524 TMWC= 172524 :BY7c/RECORD COUNT FOR T
760 : 176716 RPUC= 176716 :WORD COUNT REG. FOR RPI
761 : 177450 RCWC= 177450 WORD COUNT REG. FOR RCl
7te : 177560 KLCS= 177560 t CONTROL REG. FOR KL11
763 : 177500 TACS= 177500 :CONTROL REG. FOR TAll C
76M : 177850 PCCS= 177850 : CONTROL REG. FOR PCil
765 : 172440 TUCS= 172440 : CONTROL STATUS REG. 1
;29 : 1724942 TUWC=  TUCS+2 :TU16 WORD COUNT REG.
768 : 176300 RHCSR= 176300 : CONTROLLER REG. 1 FOR R
769 : 176302 RHMMCA= RHCSA+2
770 : 172040 RSCSAR= 172040 s CONTROLLER REG.1 FOR RH
771 : 172042 RSWCA= RSCSA+2
772 : 176200 RPCSA= 176700 :CONTROLLER REG. 1 FOR R
773 : 176702 RPWUCA= RPCSA+2
774 : -FUNCTION VALUE FOR PREPHERALS:
775 . 00000S RFRERD= S READ FUNCTION
77E : 004003 RNUM= 4003 *REVERSE AND IDENTIFY BL
777 : 060017 TMRWND= 60017 :REWIND AND SET 800 BPI
778 : 060011 TMFWRD= £0011 : FORWARD RECORD COMMAND
779 : 060003 TMRERD= £0003 :TM11 READ
780 : 000011 DRCLR= 1l :DRIVE CLEAR
781 : 000071 RHREAD= 71 ‘RH11 RERD COMMAND
782 : 000021 RHPRST= 21 RERD IN PRESET
783 : 000031 TUSPAC= 3! - SPACE FORWARD COMMAND F
784 : G40000 TUTAPE= 40000 + TAPE BIT IN RHI1/RHDT R
765 : 001300 TUMOOE= 1300 :800 8P] NORMAL MODE FOR
786 : CClUGD FCE= 1000 :FRAME COUNT ERROR BIT
787 : ) CONSOLE SHITCH REG.
768 : 177570 {su= 77570
B
791 : :ONLY THE LOW BYTE OF CONSOL SWITCH REGISTER 1S
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MAC *é ; (732) 14-0CT-76 15:26 PAGE 20
ROM CONTENTS TRBLES
: 173000 .=173000
: s THIS IS THE STARTING ADDRESS FOR_RH11/RS03/04 D
800405 ;173000 000405 RHRSA: BR 18 <ENTRY FOR SELECTING UNI
010703 ;173002 010703 RHRSB: MOV PC R3 :ENTRY TO SELECT UNITS
113737 173004 113737 MOVEB  JslSK,asRSCSR+10;LOA0 UNIT & INS
177570 ;173006 177570
172050 :173010 172050

401 ;173012 000401 B8R
016703 ;173014 010703 18: MOV PC,R3
012700 ;1730i6 Ole7o0 28: MOV #R5CSA,RO; SET CONTROL STATUS REG
172040 ;173020 172040
000526 ;173022 000526 BR RHCOMN
: :THIS IS THE RUTO Lono VECTOR
173000 :i73024 173000 WORD  RHRSA
000340 ;173026 000340 .WORD 340
: :THIS xs THE STARTING ADDRESS FOR nx11 CONTROLLE
Boos12 ;172030 Hogyle BR 2% “ENTRY TO SELECT UNIT O
010703 ;173032 010703 RKIIB MOV PC R3 ENTRY 10 SELECT ALL UNI

-SAVE ERROR RETRY RDORES

113705 ;173034 113705 MOVB b:csu RS;SET POINTER TO PARAMETE
177570 +173036 177570
052705 ;173040 052705 B1S $10,RS ;SET POSITION BIT
030010 ;173042 000010
006105 ;173044 006105 1S: ROL RS SHIFT uuxr ¢ 70 BIT 13-
103376 ;173046 103376 BCC
010537 ;173050 010537 MOV RS aanxu6+q nove IN TO RKDA REGI
1774912 1173082 177412
000401 ;173054 0OO40!L BR 33 -SKIP NEXT INSTRUCTICN
010703 ;173056 010703 23: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
010702 ;173060 010702 3§: MOV PC'R2
000546 173062 000SYE BR OTHERA
177406 ;173064 177406 .WORD  RKMWC
00000S ;173066 (000UCS .WORD  RFRERD
[ ]
: :THIS IS THE STARTING ADDRESS FOR TC11 (DECTAPE)
810703 ;173070 010703 TCil: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
010702 ;173072 010702 MOV PC’R2
00CS70 ;173074 (000570 BR TAPES
177344 :173076 177344 _WORD  TCWC
000005 ;173100 00000S "WORD  RFRERD
004003 ;173102 004003 .WORD  RNUM
160000 ;173104 100000 .WORD 100000 ;DONE MASK
024000 ;173106 024000 JWORD 24000 ;ERROR MASK
: 'TM13 STARTING ADDRESS
010703 ;173110 010703 TMil: MOV PC,R3 ;SAVE ERROR RETRY ADDRES
012737 ;173112 012737 MOV 8THRKND, S8 TMUC-2; REWIND TAPE
060017 ;173114 080017
172522 ;173116 17825282
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ROM CONTENTS TRBLES

010702 :
DOQOSSS ;
172524 ;

100000 :

410703

010702
000516

{77462
000005

810703 ;
012700
172440
012710
000021
012760
001300
000032

000005
173000 ;
000340

S 90 W GBS Be B

doouos
010703
113737
177570

;173136
: 173140
;173142

; 173144
:173146

;173150
:173152
: 173184
:173156
: 173160
:173162
;173164
173156

1?3810

;173212
;173214
1173216
1173220
;173222

+1732cM
173226

;173230
$173232
: 173234
1173236

010702 MUV PC,R2

000555 BR TRPES
172524 JWORD  TMWC
060003 .WORD  TMREAD ;TMl1l READ COMMAND
060011 "WORD  TMFWRD :TM1! FORHARD RECCRD COM
000200 JWORD 200 : DONE MASK
100000 .WORD 100000 ;ERROR MASK
:THIS IS THE STARTING ADDRFSS FOR RF11 CONTROLLE
010703 RFIL: MOV PC,R3  ;SAVE ERROR RETRY ADDRES
010702 MOV PCR2  :SET POINTER TO PARAMETE
000516 BR OTHERA :GO TO COMMON SERVICE RO
- ASSUME (INIT
177462 JWORD  RFUWC osvrcs WORD COUNT REGIS
000005 .WORD RFREAD ;READ COMMAND
THIS IS THE svnnrxnc ﬂDDRESS FOR RH/TU16/TMO2
010703 TUl6: R3  ;SAVE ERROR RETRY ADDRES
?%5333 nov ITGCS RO:GET CONTROL STATUS WORD
83555? TUIBRE: MOV 8RHPRST, (RO) ;REWIND TAPE CLEAR E
012760 MOV #TUMODE, 32(R0); SET 800 BPI NORMA
001300
000032
612760 MOV 8-1,6(R0):LOAD FRAME COUNT
177777
000006
012710 MOV $TUSPAC, (RO) ; SPACE FORWARD
000031
105760 1S: ISTB  12(RO)
000012
100375 BPL 18 -KEEP LOOPING
000433 BR RHCOM
:THIS IS THE STARTiNG noonsss FOR RC1! CONTROLLE
810703 RCIL: MOV R3
010702 MOV PC R2  ;RSSUME UNIT O
000470 BR CTRERA
177450 "WORD  RCWC
000005 .WORD  RFREARD
:THIS IS THE AUTO LOAD vscron
173000 .MORD  RHRSA
000340 .WORD 340

'THIS 15 THE STARTING ADDRESS FOR RM1l DEVICE CO

;NOTE: IF TMO2/TUl6 SHOULD BE SELECTED. THE VAL
:JN CONSOL SWITCH REGISTER IS THE POSITIO
:ON_THE RH11 INSTERD OF THE UNIT s ON TUI
:THE SLAVE UNIT & (8 ON TUIB) SHOULD STIL

800405 RH1IR: BR 1§ :ENTRY 10 SELECT UNIT O
010703 RH11B: MOV PC.R3 ‘ENTRY TO SELECT ALL UNI
i;;g;g MOVB  38(Si, 38RHCSA+10;LORD UNIT & INS
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ROM CONTENT

A13707 .
177570

Bo040s

010703 ;
113705 ;
177570 ;
00030S ;
000402 ;
010703 ;
00S00S ;

010702 ;
000<03

27(732
S

—4.,

;173270
;173272
: 173274
: 173576

; 173300
: 173302
: 173304
173306

;173314
; 173316

;173320
: 173322
: 173324

; 173344
: 173346

:173372

102

14-0CT-786 15:26 PAGE 22
ABLES

176310

000401 BR 2%

010703 1§: MOV PC,R3

?%Eggg 23: MOV ¥RHCSA, RO

032760 RPCOMN: BIT $TUTAPE, 26(R0) ; TRPE UNIT?
040000

000026

001336 BNE TUIGRE :YES. GO TO TAPE LOGIC
86555? MOV sRHPRST, {RO); RESET DRIVE

012760 MOV $14000,22(R0);SET 16 BIT FORMAT
014000

600032

8655{? MOV 8DRCLR, (R0); CLEAR DRIVE ERROR

. (GENERATED IF RS03/0M

005720 RHCOMN: TST RO+ ;MOVE TO WORD COUNT ADDR
868885 MOV RO,982 FAKE CALLING SEQUENCE
012737 MOV $RHREAD, 284

000071

000004

005002 CLR R2 :FOR FLAG AND POINTER TO
000430 BR OTHERA

-DSRBL  LSB

:THIS IS THE STRRTING noonzss FOR RHll/RPGq DISK

000405 ~RHRPA: sENTRY FOR SELECT UNIT O
010703 RHRPB: nov PC R3  :ENTRY TO SELECT ALL UNI
113737 MOVB  2#lSW,asRPCSA+10;LOAD UNIT & INS
177570

176710

000401 BR 2%

010703 1S: MOV PC,R3

012700 2§: MOV $RPCSA, RO

176700

000743 BR RPCOMN

:ENTRY TO BRANCH TO THE PC SELECTED BY CONSOL SW

813707 CSRGO: MOV J8CSW, P

177570

*THIS 1S THE STRRTING ADDRESS FOR RP11 CONTROLLE

800405 RP11A: BP 18 ENTRY TO SELECT UNIT O
010703 RP11B: MOV PC.R3 ENTRY T0 SELECT ALL UNI
113705 MOVB  a#lSW,R

177570 )
000305 SWAB RS ;uzr UNIT & INTO HIGH BY
000402 BR 33

010703 1IS: MOV PC,R3

005005 CLR RS’

010702 3§: MOV PC,R2

000403 BR OTHER
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DZBMDG.PI1 ROM CONTENTS TARBLES
961 0C2374 176716 ;173374 176716 JMORD  RPUC
ggg 002376 00000S ;173376 0000OS _WORD  RFRERD
964 002400 (05005 ;173400 005005 OTHERA: CLR RS +SET TO UNIT O
965 (002402 010200 ;173402 010200 OTHER: MOV R2,R0 ;RO POINT AT WORD COUNT
965 002404 005720 173404 005720 ST (RO)+  :POINT TO PARAMETER LIST
957 (002406 012001 ;173406 012001 MOV (RO)+,R1:MOVE WORD COUNT ADDRESS
968 002410 012711 ;173410 012711 MOV 8-256. %2, (R1);LOAD WORD COUNT
369 (002412 177000 ;173412 177000
370 002414 051005 ;173414 051005 BIS (RO),RS ;COMBINE UNIT # WITH COM
971 002416 010541 ;173416 010541 MOV RS, -{R1):LORD READ COMMAND
972 002420 032711 ;173420 032711 BIT 180200, IR1); CHECK FOR ERROR AND
973 002422 100200 ;173422 100200
974 002424 001775 ;173424 001775 BEQ -4 :WAIT UNTIL COMPLETE
97S 002426 100012 ;173426 100012 BPL is :NO ERROR
976 002430 00S702 ;173430 005702 31 R2 *WAS IT CALLED BY MASS B
977 002432 001024 ;173432 001024 BNE AGAIN  :NO, ERROR
978 002434 032761 173434 032761 BIT #TUTAPE,26(R17: IS TU1G?
360 D0S4YD DOORoE |173440 0900t
98] 002M42 001420 173442 001420 BEQ AGRIN  :NO. ERROR
982 002444 022761 ;173¥44 022761 CMP #FCE, 14(R1);ARE WE READ A SHORT
983 002446 O0CI000 ;173446 001000
984 002450 000014 173450 00001 _
98 002452 001014 ;173482 001014 BNE AGAIN  ;30ME OTHER ERROR
ggg 002454 005007 ;173484 005007 18: CLR PG :0.K.
988 : :THIS IS THE TAPE DEVICE SERVICE ROUTINE
989 002456 010200 ;173456 010200 TAPES: MOV R2,RO° ;GET THE ADDRESS OF THE
930 002460 005720 ;173460 005720 ST (RO)+  :STEP TO LAST COMMAND
99; 002462 012001 ;173462 012001 MOV (RO)+,R1:GET THE WORD COUNT ADDR
932 (002464 095311 ;173464 005311 DEC (R1) * "iSET UP TO ADVANCE 1 REC
993 002466 005720 ;173466 005720 TST (RD)+ 'MOVE RO TO FIRST COMMAN
934 002470 012041 ;173470 012041 MOV (RO)+,-(R1):LORD COMMAND REG.
995 00P472 031011 ;173472 0310!1 BIT (RO), LR1); DONE?
936 002474 001776 ;173474 001776 BEQ -2 .NO. KEEP LOOPING
997 002476 005720 ;173476 605720 TST (RO)+ :YES. CHECK FOR ERROR
S8 00SSCO 031041 :173500 031041 BIT (RO),-(RY);ANY ERROR?
999 (0P502 001736 ;173502 001736 BEQ OTHERR ;N0 ERROR- TRY TO READ
%gg? 002504 00000S ;173504 00000S AGAIN: RESET
;ggg oo2s0e 000113 ;173506 000113 INP (R3) : ERROR RETURN
. H ’
1004 :THIS IS THE STARTING QDDRESS FOR PC1l PAPER TAP

1005 002510 O12704 ;1735:0 012704 KLII:™ MOV $KLCS,RY; OBTAIN CONTROL REG.
1006 002512 177560 ;igagis 177560

%88; 002514 000443 3 000443 BR CKDEV  ;AND TRANSFER TO RERDER
’
1009 ; .
1010 :
1011 ; :CASSETTE TAPE DEVICE COMMAND TRBLE
1012 002616 .BYTE 240 ;173516 240 TABLE: .BYTE 240 ; COMPARE WORD NOT A COMM
1013 002517 .BYTE 037 ;173517 037 .BYTE 37 : ILBS+RWD+GO
1014 00c2S20 .BYTE 015 ;173520 0iS .BYTE 1S : SPRCE FORWARD BLOCK+GO
1C!S 00esel .BYTE 005 ;173521 00S .BYTE 5§ ; RERD
1016 002522 .BYTE 024 ;173522 024 .BYTE 24 +RERD +ILBS
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JUNE 1576
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Pl
0Cese3

lﬁ edey
002526
30

002616

00220
002622
002624
002626
002630
002632
0C2634
002628
002640
002642
002644
002646
002650
0026Se2
002654
002656
002660
002662
002664
002666
00c670

KO2

MRCY1l 271732) 14-2CT-7& [S:26 PRGE 24
RSM CONTENTS TARBLES

.BYTE 22y ;1?3523 eeH .BYTE  2¢M ;READ+ILES+END FLAG

AR— T”&Sql° THE srnnrrnc no?gsss FOR THE cnsssrrs D
9 51%35 b 113704 Egoora: MOVE auCSN,RH;SELECT uni 1S
1775“0 : 173530 1?7570

000304 ;173532 000304 SWRB RY
000401 ;1?3534 000401 BR RESETX
005004 ;173536 00S004 15§: CLR

RY
012700 ;173540 012700 RESETX: MOV #TACS,RO;GET CONTROL REG.
177500 ;17354¢ 177500
000005 ;173544 (000005 RESTRT: RESET

010410 ;173546 010410 MOV R4, (RO) :SELECT UNIT
0:2701 ;173550 012701 MOV - TRBLE,R]

173516 :173552 173516

012702 :173584 012702 MOV 8375,R2 ;LORD TRANSFER COUNTER
600375 ;173556 000375

112103 ,;73550 112103 MOVB  (R1)+,R3;LOAD COMPARATOR
112110 ;173562 112110 LOOPL: MOVE  (R1)+.(RO);LOAD COMMAND

100407 ;173564 106407 ) DONE

130310 ,173555 120310 LOCPe: BITE  R3, (RO) connnuo COMPLETE’
001776 ;172570 001776 BEQ LOOP2  ;NO.

105202 :173572 105202 INCB  Re INPREHENT ADDRESS CTR.
100772 ;173574 100772 BMI LOOP1  :IF (=), GET COMMAND
116012 :173576 116012 MOVB  2(R0), (R2); STont DATA

000002 ;173600 000002

000771 ;173602 000771 BR LOOP2  ;GET nNOTHER BYTE
005710 ;173604 005710 DONE:  TST (RO) :ANY ERROR?

100756 173606 100756 BMI RESTRT ;YES, RETRY

605002 ;173610 005002 CLR R :CLEAR COMPARE ADDRESS
120312 ;173612 120312 CMPB  R3, (R2) ;IT MUST BE 240

001377 ;173614 001377 BNE

000112 ;173616 000112 ERROR: JHP (R2)

:THIS IS THE STARTING ADDRESS FCR THE PCll CONTR
012704 ;173620 012704 PCII: MOV #PCCS, R,
177550 ;173622 177550

00000S ;173624 000DCS CKDEV: RESET

012701 ;173626 012701 MOV #160000,R1;SET UP MEMORY TEST LI
160000 ;173630 160000

012702 ;173632 012702 MOV #6,R2  ;SET UP POINTER TO TIMEO
000006 ;173634 000006

012712 ;173636 012712 MOV 340, (R2);SET UP VECTOR TO RETLR
006346 ;173640 000340

010742 ;173642 010742 MOV PC,-(R2);SAVE PC

012706 ;173644 012706 MOV 82%,SP ;LOAD UP STACK POINTER
000024 ;173646 000024

010441 ;173650 010541 MOV RY4,=(R1);L00K FOR END OF MEMORY
040601 ;173652 040601 BIC SP.R1  :THEN DROP TQ XX752
010111 ;173684 Q10111 MOV R1, (R1) :AND STORE IN ITSELF
011102 ;173686 OL1102 LOOP: MOV (R]),R2

005214 ;173660 005214 INC (R4)’  ;START DEVICE

105714 :173662 105714 RORWAT: TSTB  (RY) ‘HRIT

100376 ;173664 100376 BPL RORUWAT

116412 1173666 116412 MOVB  2(RY), (R2);SAVE THE DATA

000002 ;173670 000002
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ROM CONTENTS TRBLES

005211 :

00 ;
000000 ;
000000 ;
000000 ;
000000 ;

000000 ;
000000 ;
000000 ;
000000 ;
000000 ;

000000 ;
000000 ;
END. YB:

000030 ;

000000
000000
000000
000000
000000
000000
000000

0C0000

15:26 PRGE 25

INC
CMPB

BNE

INC
M -
IS LNUSED
1S UNUSED
15 UNUSED
IS UNUSED
1S LNUSED
1S UNUSED
15 UNUSED
15 UNUSED
:THIS AREA 1
1S UNUSED

15 UNUSED
IS UNUSED

; THIS RARER
i THIS AREA
THIS ARER
s THIS AREA
: THIE ARER
s THIS AREA
:THIS AREA
: THIE AREA

s THIS ARER
: THIS AREA
' THIS AREA
s THIS AFEA
s THIS AFER
: THIS ARER
: THIS APEA
: THIS ARTA
: THIS ARER
: THIS ARER
: THIS AREA
: THIS ARER
: THIS ARER
: THIS ARER
: THIS AREA
: THIS AREA
i THIS AREA
: THIS AREA
' THIS AREA

; THIS AREA

- —ew wwe—- -—

(R1)
Re, 8375

w

0 0 e Bt Dt 0l D Dl Bt Bt e et e B et et
v LIV

LO2

s NO
YES
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SUNE 1878 MACY1l 27(732) 14-0CT-76 15:26 PAGE 26
DZBMDG.PL: ROM CONTENTS TABLES
1103 0C3000 MAP.YC:

+THE FOLLOWING 1000 LOCATIONS ARE

;R REPRODUCTION OF THE ROM_PROGRAM .

sFOR THE BMB73YC. THE FIRST 400 LOCATIONS

tARE AN EXACT COPY OF THE BMB73YA. THE

:REMAINING 400 LOCATIONS ARE

:THE_DDCMP _BOOTSTRAP ROM PROGRAM.

:1T_IS HERE FOR COMPARISON TO

ACTUAL ROM_AND FOR REFERENCE.

,.13000 .=173000 ; STARTING ADDRESS FOR BOOTSTRAP
: THIS LORDER IS DESIGNED FOR THE RESTART MODULE M873.
s 1T FUNCTIONALLY REPLACES THE FOLLOWING ROMS:
:M792-YA - PAPER TAPE BOOTSTRAP FOR PCIL,¥LII
:MRI1-DB  BULK STORAGE BOOTSTRAP ROM
:M792-YH  TALl CASSETTE BOOTSTRAP ROM

— OO NI £ W - OO0 M IV L WO

. 000000 AO= %0 -REGISTER DEFINITIONS

: 000001 Rl= 71

: 000002 R2= %2

: 000003 R3= %3

; 000004 RY4= 74

: 000005 RS= %5

: 000006 SP= 76 ,

: 000007 PC= %7

: 177570 SR= 177570 :PROCESSOR SWITCH REGISTER

:STARTING Locnrzon FOR RF11 DISK

003000 010702 ;173000 010702 RF1L: nov PC.R :SET POINTER TO PARAMETER LISTS
003002 000464 ;173002 0OOH4EM Hen : TRANSFER TO SERVICE ROUTINE
003004 177462 173004 177462 uono 177462  ;DEVICE WORD CGUNT ADDRESS
003006 000005 ;173006 00000S .WORD S :DEVICE READ INSTRUCTION

£ 000 € () 6 s 6a) G 62 FU M M MU U PO MU0 0 b= b b s s e s ot
SHBUERREER —

THIS IS THE STRRTING LOCRTION FOR THE RK11 CONTROLLER
41 003010 010702 ;173010 010702 RK1l: MOV ;SET POINTER TO PARAMETER LIST

.-CF—‘P‘.—.-.HHD-OO-..-‘.—..—.—..—MHMHHHHHHHH.—'H.—'.—‘.—‘.-.-.
HH.—HH.-HH’-.)—-.—'—..—‘.—.—}—.—.—-.—..—-.—’—.-0.4.—0}—-.—-”.—.“.—.-‘

1142 003012 000460 ;173012 0OO4E0 HtR : TRANSFER TO SERVICE ROUTINE

1143 003014 177406 :173014 177406 HORD 177406 :DEVICE WORD COUNT REGISTER

ii:g 003016 000005 ;173016 0OOOOOS -WORD S :DEVICE RERD INSTRUCTION

1146 THIS IS n SPARE STARTING LOCATION. IT TRANSFERS TO ADDRESS
1147 : CONTRINED INy THE SWITCH REGISTER.

1148 0023020 013707 ;173020 013707 tRANSR: MOV Q#6R,PC ;GO TO INDICATED LOCATION

1149 003022 177570 :173022 177570

iié? sNOTE 773024 AND 773224 QRE DEPENDENT ON OFFSET IN DIODES FOR LINE 1

1152 : THIS 1S THE PONER UP VECTOR REQUIRED FOR DEVICE AND

1153 003C24 173000 ;173024 173000 POWER: .WORD R ;RDDRESS OF FIRST LOCATION IN ROM
%igg 003026 (000240 ;173026 000340 .WORD 340 : PROCESSOR STATUS LEVEL 7

1156 THIS IS THE STARTING RDDRESS FOR TC11 (DECTAPE) CONTROLLER.
1187 003030 010702 ;173030 010702 YCii: ~ MOV PC,R2 ;SET UP POINTER TO PARAMETER LIST
1158 003032 000426 ;173032 000426 BR TAPES ;AND TRANSFER TO FIRST ROUTINE

1189 003034 177394 ;173034 177344 .WORD 177344 :DEVICE WORD COUNT ADDRESS

1160 003035 004003 ;173036 004003 .WORD 4003 sFIND PREVIOUS BLOCK_ COIMMAND

1161 0C3040 10C000 ;173040 100000 .WORD 100000 tUSED AS DONE_INDICATOR

1162 003042 024000 ;173042 024000 .WORD 24000 :USED AS ERROR INDICATOR/TEST FLAG
1163 003044 000445 ;173044 000445 BR QTHERX : THEN TRANSFER TO NEXT ROUTINE

114 003046 000005 ;173046 00000S .WORD S :DEVICE READ COMMAND
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003050
003052

N
83ines
003060
00308
00306E
003070
003072

003074
023076

003100
003102
003104
003106

003110
0g3iie
003114
003116
003120
003122
013124
003126
003130
003132
003134
003136
003140
003142

003144
00314¢
003i50
503152

003154
003156
003160
003162
003164
003166
003170
003172
003174
003176
0023200
003202

MACY1l 271732)

ROM CONTENTS TABLES

010702
09041&
BEERT?
300200
6 000
04l
060011
000200
100009

000431
060C03

010702
0g0424
176716
000005

010200
0C5720
000005
005720
016201
000002
00S311
012041
031011
001776
005720
032041
001063
000110

010702
000402

177450
000005

010200
005720
005720
000005
016201
000002
012711
177000
011041
105711
100376
gce7id

; 173050 010702
$173052 000416

173088 AE8R1T7

173050 000200
173062 Iggoog
'7305u o

I?“nBB 60011
173070 000200
173072 100000
1730 4 000451
1730(6 (60003

00 010702
02 000424
04 176716
06 000005

NS
W WLIW
— ps pne e

20 016201
22 000002
24 005311

1173136 032041
;173140 001063
; 173142 000110

;173144 010702
: 173146 000402
:173150 177450
:173152 000005

; 173154 010200
;173156 005720
:173160 005720
: 173162 000005
:173164 016201
:173166 000002
:173170 012711
:173172 177000
:173174 011041
:173176 106711
;173200 100276
:173202 005711

14-0CT-76 15:26 PAGE 27

4

NO2

THIS IS THE STRRT LOCATION FOR TM1l MAGTAPE CONTROLLER

tmiis-

MOV P
BR TnPés

O 40

.WORD 200

. WORD 100000
BR TRPESX

-WORD 6001!
.WORD 200

.WORD 100000

2R OTHERX

.WORD 60003

;SET POINTER TO PARAMETER LIST
:AND TRANSFER TO FIRST ROUTINE

BEUIEE RR/ET R e

DEVICE DONE FLRG

DEVICE ERROR FLAG BIT

; THEN TRANSFER TO NEXT SERVICE RTN
:DEVICE FORWARD SPACE COMMAND

:SAME AS ABOVE

:SAME AS ABOVE

: THEN TRANSFER TO READ/TRANSFER ROUTINE
:DEVICE RERD COMMAND

THIS IS THE START LOCATION FOR THE RP11 CONTROLLER

RP11:

TAPUAT:

MOV PC,R2
BR OTHER

R
.WORD 176716

, -WORD §

MOV R2
TST (Rb)+
RESET

TST (RO)+

MOV 2(R2),Rl

DEC aRl

MOV (RO)+,-(R1)

BIT aR0O,aR!
BEQ TAPWAT
75T (RO)+

BIT (RQ)+,-(Rl)

BNE ERROR’

RETURN JMP IR0
:THIS IS THE STQRTING ADDRESS FOR RC11 DISK CONTROLLERS

AC11:

OTHER

OTHERX:

OTHWAT:

MOV P
BR OTHER

-WORD 177450

.WORD S

MOV R
TST (Rb)+
TST (RO)+
RESET

MOV 2(Re),Rl
MOV #-1000,aR1
MOV aRC,-(R1)

TSTB aRl
BPL OTHWAT
1ST 3R}

; SET POINTER TO PARAMETER LIST
s TRANSFER TO TRANSFER ROUTINE
:DEVICE WORD COUNT REGISTER
;DEVICE READ COMMAND

' THIS IS THE TAPE DEVICE SERVICE ROUTINE.
tares: RO

TAPESX:

; GET ADDRESS OF PQRAMETER LIST

:SKIP TWO WORDS FIRST TIME

tRESET ALL DEVICES

; SKIP OVER BRANCH INSTRUCTION

: THEN GET DEVICE WORD/BYTE COUNT ADDRES

;AND SET TQ -

:AND_THEN ISSUE COMMAND 7O DEVICE
:WAIT FOR DEVICE COMPLETION

:BY MANGING IN LOOP

:AND THEN SKIP DONE FLAG

: THEN TEST FOR ERROR

: THERE AIS _ONE

:AND TRANSFER TO FOLLOWING INSTRUCTION

; SET UP FOINTER TO PARAMETER LIST
s TRANSFER TO SERVICE RTN

;DEVICE WORD COUNT REGISTER
:DEVICE READ INSTRUCTION

THIS ROUTINE PERFORMS THEERCTURL TRANSFER TO NENBRY OF DATA

T POINTER TO LIST IN
:SKIP TWO_WORDS FIRST TIME.
:SKIP PAST BR INSTRUCTION
:REST THE_WORLD
:0BTAIN DEVICE WORD COUNT ADDRESS

; THEN OBTRIN LARGE WORD COUNT

;AND PUT COMMAND TO DEVICE
sWAIT FOR DONE FLAG
:8Y HANGING IN LOOP
* THEN TEST FOR ERROR




<cunE 1378
OIBMOG.PLL

0C3204
0Q3z0e
003210

gtazl2
033214

003216
003220
£53222

003306
003310

003312
003314
003316
003320
003322
003324

MRCYIl £71732)
ROM ‘JNTENTS TRBLES

100441 :173204 10044:
d02a0 (153580 Aoson

112324 3283 2o
:NOTE 7-3034 AND 773224

;173224
:173226

173000
goa34o

173000
000340

;173235 00S004

173232 012700
177500

173236

000005
:173240 010410
: 173242 012701
1732“4 173216

S
8§

SRESCEROSDog:
%~§§em§ RNe
M EEEs %sés
:
&

=5
R

173324 012702

14-0CT-76  15:26 PRGE 28

BMI ERROR
CLR FC

BO3

:GOT PROBLEMS
;AND TRANSFER TO ZERO

THIS IS THE STARTING RDDRESS FOR THE PCl] PAPER TRPE CONTRGLLER

KL

*RBLE

MOV ®1775¢3,Ru
SR CKDEV

.BYTE
.BYIE 37
.BYTE 15
.BYTE §
.BYTE 24

;OBTRIN DEVICE ADDRESS

;AND TRANSFER TO RERDER SERVICE ROUTINE

3 IS THE ugngTTE OEVICE COMMAND TARBLE

: COMPARE NORD NOT R COMMARND
: ILBS+RWD+G

SPQCE FORHARD BLOCK+GO
REQD+GO

RERD*I BS

: RERD+ILBS+END FLAG

.BYTE 224
ARE DEPENDENT ON OFFSET IN DIODES FOR LINE 1
:THIS 1S AN ADDITIONAL P°“§§R§§°T°R ADDRESS REQUIRED BY DEVICE

POWER2:

£e20T
RESTX:

RESTRT:

i.00P1:
LOCP2:

DONE :

ERROR

.WORD RF1l
.WORD 340

MOV ll??SDO RO

RESEY
MOV RY, R0
MOV STABLE,RI

MOV #375,R2

MO.? (R})+, R3
MO.3 (R1)+ 3RO
BMI DONE

BITB R3,aR0
BEQ LOGP2

INCB R2

BMI LOOPI
MOVB EIRﬂ),DRZ

BR L(P2
TST aR0

BMI RESTRTY
LR R2

CMPB R3,aR2
BNE ,+0'

IMP 3R2

S OF BEGINNING OF BOCTSTRAP
;PRIORITY LEVEL ?7

THIS YSCTHE STARTING RDDRESB FOR THE CASSETTE DEVICE 0

DEVICE NUMBER O IN
:GET DEVICE ADDTESS

; ISSUE RESET INSTRUCTION
:LOAD DEVICE WITH UNIT NUMBER
;GET FUNNY TABLE OF INSTRUCTIONS

;AND LCAD UP TRANSFER COUNTER

; THE LORD UP COMPARATOR
;LOAD DEVICE REGISTER WITH COMMAND

HRS CO??QND COMPLETED

THEN INCREMENT ADDRESS CTR
: 1F NEGATIVE, GET COMMAND
'AND STORE DATR AWAY

;GO GET ANQTHER BYTE
egg DEV;CE ERRORS

CLEAR CGHPQRE RDORESS AND TRANSFER ADDRESS

:IT MUST BE 240
:NO, THERE WAS AN ERR

:NORMAL CASSETTE AND ERROR FOR BULK STORAGE

:THIS IS THE STARTING LOCATION FOR THE PCl1l CONTROLLER

pcil:
CKDEV:

MOV #177550,R4

RESET
MOV 8150000,R1

MOV 86,R2

;LORD DEVICE RDORESS

;KILL ALL DEVICE RCTION
s THEN SET UP MEMORY TEST LIMITS

;AND SET UP FOINTER TO TIMEQUT LOCRTION
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R3M (ONTENTS TRBLES

200008
Rigvlie
000346
Ulu;”d
DIErDb
000024

. <
e

00000
{% 0<»£2wo
3 :sg?

R

g?_
o
£

%ﬁag

000142

;173326 000006
173330 Qle7le

173332 000340
173334 01074¢
+ 123336 012706
+173340 000024
+ 173342 010441
+ 173344 Q40601
+173346 010111
:173350 011102
: 173352 005214
+ 173354 105714
:173356 100376
$ 173360 116412
:173362 000002
:173364 006211
1173366 120327
: 173370 000375
:173372 001366
:173374 105222
1173376 000142

iY=00T-78

LOOP:
RORWRT:

CO3

5:28 PHGE 29

MOV #340.3R2  ;AND SET UP VECTOR TO RETURN TO NEXT

MOV F(,-(RE) s SHVE THE PC

MOV #24,5P :AND LORD UP STACK POINTER

MOV R4, -(R1) :AND LOOK FOR END OF MEMORY

BIC SP R : THEN DROP TO XX?752

M3V R1aR1 ‘AND STORE IN ITSELF

MOV aR],R2 s THEN LOAD ADDRESS FOR DATR INSERTICN
INC JRY’ :AND START DEVICE

TSTB R4 ‘THEN WAIT FOR CHARACTER QVQILRBLE
BPL RDRWAT *HANGING THERE IF NECCESSAR

MOVB 2(R4),aR2 :STORE AWAY DATA BYTE

INC 2RI

CMPB R2,837S  ;HAS BRANCH OFFSET BEEN STORED
BNE_LOOP :NO

INCB (R2)+ :YES, ALL DONE

IMP -(R2} :THEN TRANSEER TC RTN

; THE FOLLOWING 400 LOCATIONS ARE
:A_REPRODUCTION OF THE DDCMP BOOT-

:STRAP ROM. IT IS HERE FOR COM-

;PARISON TO THE ACTUAL ROM AND
:FOR REFERENCE.

ET R TR TR PR YR X ¥

LA R R R AL NI NN R TR LI T EN T NE TR YR TR T YR Y FI EIRTY]

COPYRIGHT 1975, DIGITAL EQUIPMENT CORP.,

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER R
LICENSE FOR USE ON R SINGLE COMPUTER SYSTEM AND
CAN BE COPIED (WITH INCLUSION OF DEC'S
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM,
g§cgzg AS MAY CTHERWISE BE PROVIDED IN WRITING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO
CHANGE WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED
AS A COMMITMENT BY DIGITAL EQUIPMENT CORPCRATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR
RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH
IS NOT SUPPLIED BY DEC.

VERSION 0!

STURRT WECKER 01/22/7%

DIGITAL EQUIPMENT CORPORATION

COMPUTER NETWORK FRCILITIES

DOWN-LINE LORDING PROGRAM

THIS PROGRAM LOADS COMPUTER MEMORY FROM DATA SENT OVER

R DATR COMMUNICATIONS LINK, IT SENDS AND RECEIVES
MESSRGES IN DODCMP BOOT FORMAT. THE PRIMARY BOOT ONLY

MAYNARD,MASS.

(&)
Py

- e — .
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000007

@0 @O TP OV S0 2 WP 48 20 B

S 0 WS O S0 GO B0 S 59 B8 68

A A LA LA LI FE R RN NI LI XTI W E R NN R X R I A R apr ey

RO=:.0
Rl=%}
R2=%2
R3=%3
RY=%y4
RS=zYS
SP=6
PC=%?7

DO3

15:26 PRGE 30

LUADS A SINGLE BLOCK, THE SECONDARY B0OT, WHICH
THEN REQUESTS AND LOADS THE DESIRED PROGRAM.

CURRENT VERSION DDCMP: 3.0 - MAY 7,1974

THE BOOTSTRAP MESSAGES APE OF THE FORM:
SYN,SYN,DLE,CNT,F,S,FILL,FILL,ADDR,CRCL,DATA,CRC2
ALL TTEMS ARE 8-BITS LONG UNLESS OTHERWISE SPECIFIED

SV'.-THE SYNC CHARACTER-SYNC-226,ASYNC-377
DLE~THE BOOT HERDER_CHARACTER-OCTAL 220

CNT-THE I4-BIT_COUNT FIELD-LENGTH OF DATA FIELD
F-THE FINAL BIT-LINK CONTROL

S-THE SELECT BIT-LINK CONTROL

FILL-R FILL CHARACTER-OCTAL 00D

ADOR-THE STRTION ADDR-FOR BT. 10 PT.=]

CRCI-THE 16-BIT CRC-16_COMPUTED ON OLE THROUGH ADDR
DATA-THE_BOOT DATA RS FOLLOWS:

CODE, INFO
ONLY THE FOLLOWING CODES ARE USED BY THE
PRIMARY BGOT
CODE=i0 REQUEST SECONDARY PROGRAM
INFO=DEVICE TYPE,STATION RDDRESS
DEVICE TYPE-DP=0.DU=2,DL=4,D0=b
STATION ADDRESS=1
CODE=0 PROGRAM LOAL WITH TRANSFER ADDRESS
éfﬁﬂﬁaﬁx"o'BLK LDADCR, IMAGE DATA, TRANS ADDR
BLOCK LDADDR=6
TRANS ADDR=6
HEMDER COUNT > OR = TO 10.
ADDRESSES ARE 4 BYTES-32 BITS-LOW BIT FIRSTY
CRC2-THE 16-BIT CRC-16 COMPUTED ON THE DATR FIELD ONLY

OPTION SWITCHES:
DEVICE-DP11,DUIL,DLIL
CRC-KG11,SCRC

REGISTER DEFINITIONS

;BLOCK LORD ADOR
;DEVICE CSR_RDDRESS
sCRC_CALC TEMP

;s SOFTWARE CRC
;BLOCK CHAR COUNT
;CRC CARLC TEMP

: STACK ADDR
: LOCATION COUNTER

LITERALS
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1389
1390
i391
1338
§39H

a?

£4K

1399
1800
1801
1402
1803
1804
14085
1406
1807
1y
180
1410
1411
1412
1413
1414
141€
1816
1417
1418
1819
1420
1421
1422
1423

1428
1426
1427
1428
1423
1430
1431
1432
1433
1434
1435

003466
003470
00347

003474
003476

MRCYIL 27(732) 14-0CT-76

ROM CONTENTS TRBLES

——0
[ = ] 2]

s
8389H9§

378
ddg
O

000001
177570

o
(o]
o
n
n
o

000400

173400

173400 012700

1?3402 005000
173404 8

17 406 0127 6

:173410 017776

;173412 010702
173414 062702
173416 000360

3426 010243
3430 160313
?3932 005303
;173434 012701
;173436 160010
: 173440 005711
: 173942 111204
: 173444 060401
: 173446 005201
: 173450 040401
1173982 005703
: 173454 001371
: 173456 005700
: 173460 001002
$ 173462 063701
: 173464 177570

o—o—o—-r—
~3=~)

; 173466
173466 012711
: 173470 000006
:173472 012761
: 173474 036226
;172,76 000002

EO3

15:26 PASE 3!

$STADR=1 ;STRTION RDOR

§SWR=177570 :SWITCH REGISTER ADDR
§SYN= ees :SYNC CHARACTER
g %g g :DOCMP DLE CHARACTER
STRIF=400
: THE E STACK 1S USED RS FOLLOWS:
: &1 QSK-s: enp ?on BRE an8UL£T§on
: START OF BOOT PROGRAM
: STHRRT1-DEVICE UNIT O-NORMAL CONFIGURATION
: START2-USE SWITCH REG AS DEVICE DISPLACEMENT
: 1.E. %0-0,81-10,82-20
'=173400
STARTI: MOV (PC)+,RO :NON 2ERO VALUE TO RO
START2: CLR RO :CLEAR RO
RESET 'RESET SYS,MEM MGT, ETC..
MOV 817776,SP :STACK AT 4K-2

DEVLOP:

.
’
.

4NDREG:

FIND THE DU-11 IN THE FLORTING RDDRESS SPACE
MOV PC,R2 ; CURRENT PC

ADD sDEVTAB-. R2  :DEVICE TRBLE ADOR
MOV %6, R3 : TRAP PS ADDR

CLR (R3) :CLEAR NEW PS

MOV R2,-(R3) : TRBLE ADDR TO LOC d
SUB R3. (R3) :SUB TO TRAP RTN

DEC R3' :LEAVE CNT 3 FOR LOOP
MOV #160010,R! :START SEARCH ADDR

187 (R1) -15 DEVICE THERE

MOVB (Rax RY :DEVICE INCREMENT TO R3
ADD R4, R} :UPDATE TO NEXT DEVICE
INC Ry’ : INCREMENT MODULO

BIC RY,R1 : SLEAR EXCESS

15T R3 : TEST FOR DONE

BNE DEVLOP 'NOT YET

3 RO ' TEST SWITCH REG USE
BNE SNDREQ 'NO SWITCH REG

AND J38SKR, R :ADD SWR VALLE

SET UP DEVICE FOR QUTPUT

MOV 86, (R) ;DRTA TERM RDY AND REG TO SEND
MOV #36000+8SYN,2(R1) ;SET SYNC REGISTER




cuNE 1976
C<BMDG.PLL

1445
144&
1847
1448
1449
1453
145])
1452
14535
1454
1458
1456
1457
1458
1459
1460
1461
1462
1463
1464
1485
1456
1867
1468
14683
1470
1471
147¢
1473
1874
1475
1476
1477
1478
1479
1880
1481
1482
1483
1484
1485
1486
1487
1488
1489
1480
149}
1492
1493
1494
1495
1496
1497
1498
1499
1E00

0C3500
0023502
003504
00 '3!"‘56.
503510
003sie

HQL\II
RSM CON

032711

e

Qgeleal
gserll
002020

010700
062700

001322

013704
0oocce

E NT
'3500 032”11

1732605 86
173506 02
+ 173510 05
+ 173512 00

;173514 010700
+ 173516 062700
: 173520 000230
;173522 012704
+ 173524 00C026
:173526 112061
+173530 000002
:173532 105711
1?3534 100376

;173536 00S304
173540 001372
: 173542 042711
,;?3544 000020
; 173546 024141

; 173550

: 173550 042711
: 173552 000020
:173584 01271]
;173586 000422
;173560 005003

;173562 012700
: 173564 000001
:173566 012704
;173570 000010
:173572 004767
: 173874 DO0OEO
1173576 005703
: 173600 001363
173603 123727
: 173604 000006
;173606 00000
:173610 001357
:173612 123727
:173614 000001
: 173616 000220
:173620 001322

;173622 013704
;173624 000002

L3:

L4:
LS:

BiT
BEJ
CMP
BIS

FO3

gE) 14-“CT-"& 18:26 PRuE 3c

#20000, (R « TEST CLEAR T0 SEND
L3 :NOT YET

(R1)+, (R1)+ :MOVE PTR TG XMIT TSR
%20, (R1) s TURN SEND ON

SEND SECONDARY PGM REQUEST MESSAGE

MOV PC.RO : CURRENT PC
ADD sRAMSG-. RO tREQUEST MSG RDCR
MOV 8ROMSGE-RQOMSG,RY ; COUNT
MOVB  (R0)+,2(R1) :CHAR TO XMIT REGISTER
1STB (R1) ;DONE YET 7
BPL L :NO
BEC RY :DECREMENT COUNT
BNE LY :ONCE MORE
BIC $20, (R1) :DROP SEND
CMP -(R1},=(R1) :RESET PTR TO RCV CSR
GET SECONDRRY PROGRAM

‘BIC 820, (RI) ;CLEAR SEARCH SYNC
MOV 8422, (R1) :SET FOR CLERR AND STRIP SYNC
CLR R3 :CLEAR CRC VALUE
GET MESSAGE HEADER AND CHECK IT
MOV $1,R0 :LOAD HDOR AT LOC. 1
MOV %8. ,RY :BLOCK COUNT
ISR PC,GET -GET HEADER
157 R3 ; CHECK HEADER CRC
BNE GETPGM 'NO_GOOD
CMFB 216, 8$STAOR :CHECK FOR MY RDDR
BNE GETPGM :NOT MINE
CMPB  asl,#SDLE :1S THIS A DLE MSG
BNE SNOREQ :NO, RSK FOR ONE

GET DATA BLOCK

MOV

982, R4 ;OATA FIELD LENGTH
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DIBMDG.

Pt bt o s e Pt ps e pa
(ValUa T alValTalTalValValT,]
et Pt §ot s Pt Pt e Bt Pt P
OO LWwhu—0O

[
7]

b=t Bt bms pma
m}mn n
rnufvio
Wrue-—

1824

Pl

0C36e6
003630

003656
093660

003662
002664

003670

003746
003750
003752

MRCY1l 27(732)

RIM CONTENTS TABLES

042704
140000

000036

105711
100376
042711
000400
116110
000002

012746
120001
040316
042703
120001
052603
00S30S
001360
005304

001345
000207

113226
113226
002220

17362& Q42704

1736%0
$ 173642
: 173644
+ 173646
: 173650
+ 1736652

+ 173654 000006

;173656

: 173686

1172686 105711
:173660 100376
:173662 042711
:173664 000YCO
,‘73&66 116110
: 173670 000002

: 120001

;173672 012705
:173674 00GOI0
$173676 112002
173700 00024
$173702 006003
1173704 103003
:17370p 006002
1173710 103003
1173712 000410
1173714 006002
1173716 103006
1173720 012796
;173722 120001
1173724 040316
;173726 042703
120001

603

: 173744 000207

;173746 113
:173750 113226
: 173762 002220

14-0CT-78

ReT.
GET!:

GO3

15:26 PRGE 33

BIC #140000,R4
CMPB  (R¥)+, (R¥)+
CLR RO

JSR PC,GETL

TST R3

BNE SNOREQ

TST8  (R3)

BNE SNDREG

JMP J#b

GET A BLOCK RND COMPUTE

1STB (R1)

EPL GET

BIC #8STRIP, (R1)
MOVB 2(R1), (RO)

CRC CALCULATION ROUTINE

¢0Lv-xaoool

CRCLOP:

L10:
L1l

Lie:

RGMSG:

MOV #8. ,RS
MOVE  (RO)+,R2
CLC

ROR R3

BCC L10

ROR Re

BCC LIl

B8R Lip

ROR R2

BCC Lie

MOV $POLY, - (SP)
BIC R3, (SP)
BIC sPOLY,R3
BIS (SP)+,R3
DEC RS

BNE CRCLOP
DEC RY

BNE GET

RTS PC

:MASK OFF S,F BITS
:ADD 2 FOR CRC

:L0AD INTO LOCATION O
:GET DRTA BLOCK

- CHECK DRTA FIELD CRC
:NO GOOD

s CHECK_CODE IN LOC O
;NOT PROGRAM LOAD

: TRANSFER TO SECONDARY PGM

CRC

IS DEVICE DONE YET
NO STRIP STYNC
; STORE IT

;CRC-16 POLYNCMIAL
;BYTE LENGTH

; CHRRACTER TO ADD TO CRC
s CLEAR CARRY

:SHIFT OLD PARTIAL

:IF CLEAR CHECK CHAR
sSHIFT CHARACTER

s XOR_POLY

:NEXT BIT

SHIFT CHARARCTER

:NEXT BIT

:POLY TO STACK

;NOT PARTIAL AND POLY
NOT POLY AND PRRTIRL

;POLY XOR PARRTIAL

s DECREMENT BIT COUNT
s ONCE_MORE
DECREHENT COUNT

s ONCE_MORE

s RETURN

SECONDARY PROGRAM REQEST MSG

.BYTE

.BYTE  $OLE,9,0,0,0,1

$SYN, SSYN, SSYN, SSYN
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1557
1558
1559
1560
1561
1562
1563

003754
003756
003760
003762
003764

003766

003770
003772
003774

003776
003776

MRCY1l 27(732) I4-CCT-?6 1S:26 PAGE 34
ROM CONTENTS TRBLES

000000 ;173754 000000
000400 ;173756 000400

HO3

050055 ;173760 050055 .BYTE 55,120
001010 :173762 001010 BYTE 10 :REQ SEC PGM CODE
; .BYTE ¢ +DEVICE CODE
00000! ;173784 0000OI .gi}g gsvnon ‘?}3[10” ADOR
030242 ;173766 030242 .BYTE 242,80 :FOR STRDR=1
; NOTE:NODEV AND DEVIAB MUST BE IN THIS ORDER
: DO NOT SEPRRATE THEM
: EVEN
122243 ;173770 122243 NODEV: CMPE  (R2)+,-(R3) ; INC PTR-DEC CNT q
000002 ;173772 000002 RTI :RETURN FROM TRAP -
:173774 ROMSGE : :END OF MSG-USE JUNK RS PRDS
007407 ;173774 007407 DEVTAB: .BYTE 7 :DJ-11
: .BYTE 17 :DH-11
END. YC: .
003407 ;173776 003407 .BYTE 7?7 :DQ-~11 .
: BYTE 7 ;DU-11
: 174000 END:
: 173400 .END  START!

"-‘M’

o indl N

—— e — e
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JUNE 1STB MRCY!IL 274732) 14-0CT-7B 15:26 PRGE 35
DZBMDG.P1L M CONTENTS TARBLES
1580 O0OCN000 MRP.YD:
1581 < THE FOLLOWING IS A REPROCUCTION
1582 OF THE ROM PROGRAM FOR BMB73YD.
1583 1T IS HERE FOR COMPARISON TO THE
1584 :ACTURL RCM AND FOR REFERENCE .
1585 :BM873-YD - KL1O (PDP-11) 256 WCRD BOOTSTRAP ROM VERSION 2(17) MACYLl e7(e%7; 18-DEC-74 11:59 PARGE |
iggﬁ BN813°YD Pll
I
1588 ; THIS CODE 1S TO BE BLASTED INTO PROMS QN THE BM873-YD BOARD.
1589 WRITTEN BY DAVID M. ROSENBERG OCTCBER 1974
igg? REGISTER DEFINITIONS
1892 : 000300 RO=%0 : GENERAL PURPQOSE REGISTER O
1893 : 000001 Rl=%] * GENERAL PURPOSE REGISTER [
1594 . 000002 Re=%e GENERRL PURPOSE REGISTER 2
189S : 000003 R3I=%3 GENERRL PURPOSE REGISTER 3
153% : 000084 R4=%Y4 GENERRL PURPOSE REGISTER 4
1597 ; 00000S RS=%S : GENERAL PURPOSE REGISTER S
1598 : 000006 SP=%b STRCK POINTER (REGISTER RG)
iggg : 000007 PC=%7 PROGRQN COUNTER (REGISTER R?)
1601
iggs :SYMBOL DEFINITIONS
1604 : 177776 PS=177776 : PROCESSOR STATUS REGISTER
1608 : 177570 SWR=177S70 FRONT PANEL SWITCH REGISTER
1606 : 000000 PRO=0%40 'PRIORITY LEVEL O
1807 ; CO00M0 PR1=1#4J PRIORITY LEVEL 1
1608 : 000100 PR2=2#40 PRIORITY LEVEL E
1609 : 000140 PR3I=3#40 ,PRIORITY LEVEL 3
1810 : 000200 PRY=4#40 -PRIORITY LEVEL 4
1811 : 000240 PRS=S#40 sPRIORITY LEVEL S
1612 : 000300 =6#40 :PRIORITY LEVEL &
1613 : 000340 PR7=7%40 :PRIORITY LEVEL 7
1614 : 000001 BIT0=000001
1615 : 0000802 BIT1=000002
1816 : 000004 BIT2=000004
1817 : 000010 BIT3=000010
1618 : 000020 BIT4=000020
1619 : 0000ND BITS=000040
1620 : 000100 B1T6=000100
1621 ; 000200 BIT7=000200
1622 : 000400 BIT8=000400
1623 ; 001000 BIT9=0010
ey : 002000 BIT10=002000
1625 . 004000 BIT11=004000
1626 : 010000 BIT12=010000
1627 ; 020000 BIT13=020000
1628 ; 040000 BIT14=040000
1629 : 100000 BIT1S=100000
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004000
00400¢
004004
004006
004010
0g401e

004014
004016
004020
004022

004024
004026

0C4030
004032
004034
004036
0C4040
004042
004044
004246
004050
004052
004054

004056
004060
004062
00406M
004066
004070
004072

JO3

MACYll €7(732) 14-0CT-76 15:26 PAGE 3b
ROM CONTENTS TRRLES

;BMB73-YD KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERS

I MRCY1l 27(857) 1B-DEC-74 11:59
1BM8?3-YD.P11 BUTTON 81 - BOOTSTRAP USING THE PDP-11 SWIT

ON 2{17)

CH REGISTER
; 173000 ROMORG = 173000 ;SET ROM ORIGIN TQ 773000

: 173000 . =ROMORG 1BMB73-YD OCCUPIES 773000-773777

033727 ;173000 033727 BUTON1: BIT JHSKR, 8BIT0 ; IS RIGHTMOST BIT ON?
177570 :173002 177570
000001 ;173004 000DOL

001010 ;173006 001010 BNE LOWBIT . IF THE BIT IS ON, BRANCH

013707 :173010 013707 MOV J4SUR, PC :JUMP TO THE ADDRESS IN THE SWITCH REGISTER

177570 $173012 177570 )
- WITHOUT HAVING TOUCHED ANY OF RO - Rd

111704 ;173014 111704 BUTON3: MOVB  (PC),RY :RY = ] INDICATES THAT BUTTON #3 WAS PRESSED

005001 ;173016 005201 CLR R] :SET UNIT NUMBER TC ZERO

005005 ,;73020 005005 CLR RS :CLEAR "LOGICAL SWITCH REGISTER”

000429 ;173022 000424 BR TCBOOT :DC A DEFAULT BOOT STRAP FROM DECTAPE

173000 ;173024 173000 .WORD  ROMORS,PR?

000340 ;173026 000340

013701 ;173030 013701 LOWBIT: MOV J8SUR, R1 :R1 IS A COPY OF THE SWITCH REGISTER

177570 :173032 177570

106301 ;173034 106301 ASLBE Rl :LEFT-ALIGN SPEED FIELD IN RIGHT BYTE

122701 ;173036 122701 CMPB  #16%20,R! : IS THE SPEED 6 OR |

000340 ;173040 000340

101404 ;173042 101404 BLOS  UNITNO «1F SPEED IS 16 on 17, BRANCH

122701 ;173044 122701 CMPE  %3#20,Rl :1S THE SPEED O, 1, OR 2

000060 ;173046 000060

101001 ;173050 101001 BHI UNITND :1F THE SPEED IS 0O, I, OR 2, BRANCH

005001 ;173052 005001 CLR Rl :SPEED WAS 3-15; SET ONIT NUMBER = O

000301 ;1730S¢ 000301 UNITNO: SWAB Rl :MOVE UNIT NUMBER TO BITS 0-2

; IT IS POSSIBLE TO MANUALLY SET THE DESIRED BOOTSTRAP UNIT NUMBER
; INTO THE RIGHTMOST THREE BITS OF Rl, SET THE PDP-11 FRONT PANEL
: SWITCH REGISTER, AND THEN JUMP INTO'THE ROM COOE AT THIS POINT.

042701 ;173056 042701 BIC $tC7,R! ; ISOLATE UNIT NUMBER IN Rl

177770 ;173060 177770

013705 ;173062 013705 MOV J#SWR, RS ;RS IS NOW THE "LOGICAL SKITCH REGISTER™
177570 ;173064 17757C

00S004 ;173066 00S004 CLR RY ;R4 = 0 INDICATES THRT BUTTON 81 WAS PRESSED
105705 ;173070 105705 1ST8 RS SHOULD WE BOOT FROM DECTAPE OR RH11/RPO4?
100507 ;173072 100507 BMI RPBOOT :1F BIT 7 WAS ONE, BRANCH OFF 10 THE RHI1/RPOY

-OTHERWISE, FALL THROUGH TO THE DECTAFE

PAGE 3
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TUNE 1976 MACY1l 27(732) I4-0CT-76 15:2° PAGE 37
DZBMDG.PLL ROM CONTENTS TABLES

1678 . BMB73-YD - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(657) 18-DEC-74 11:59 PAGE 4

163 '8M873-YD.P11  DECTAPE BOOTSTRAP AND DUMP ROUTINES

1681

: 23uy - 77344 IAPE WORD COUNT REGISTER

B mms | T g

1684 : 000002 TCRNUM = is2 1611 ZRERD SB?SE NUMBER" FUNCTION

1bge : a0 TERRR < £ TEii o T

1657 : 004000 TCREV = 8050 'MOVE DECTAPE 1% REVERSE DIRECTION

1689 BOOTSTRAP (FROM DECTAPE) PARAMETERS

1690 : 000400 TCBWDC = }oose "WORD COUNT FOR THE SECONDARY BOOTSTRAP

1631 : 000000 TCBEND = 'WHICH END OF THE DECTAPE (O = FRONT: 1 = BACK)

1683 DUMP (TG DECTAPE) PARAMETERS

1694 : 070000 TCOWDC = {028672 ;ORD COUNT FGR THE CORE DUNP_TO DECTAPE

I6Se ; 000001 TCDEND = 1 'WHICH END OF THE DECTAPE (O = FRONT; 1 = BACK)

1697 i . GENERAL (BOOTSTRAP AND DUMP® DECTAPE PARAMETER

I6o8 , 000024 TCRTRY = }026 :NUMBER OF RE:RIES IN CASE OF ERROR

1700 004074 012700 ;173074 012700 TCBOOT: MOV $<TCBEND*TCREV> ! TCREAD! TCGO,R0 ;SET UP DATR-TRANSFER COMMAND
1701 004076 0COJCS ;173076 0000O0S

1702 004100 012702 ;173100 012702 MOV #-TCBWOC,R2 ;SET WORD COUNT TO 256 (512 BYTES)

1703 004102 177400 ;173102 177400

1704 004104 012703 ;173104 012703 MoV #<<1-TCBEND>#TCREV> ! TCRNUM! TCGO, R3 ; SET UP POSITION COMMAND
1705 004106 004003 ;173106 004003

1706 004110 000301 ;1731:0 00030) SWAB Ri ;BRING UNIT NUMBER INTQ THE LEFT BYTE

1707 004112 050103 ;173112 050103 BIS R1,R3 :PUT UNIT NUMBER INTO POSITIONING COMMAND

1708 004114 050100 ;173114 050100 . BIS R1;RO :PUT UNIT NUMBER INTO DATA-TRANSFER COMMAND

1709 004116 012701 ;173116 012701 TCSTRT: MOV #TLUC,RI :R1 NOW POINTS TO TC11 WORD COUNT REGISTER

1710 004120 177344 ;173120 177344

1711 004ice 012706 ;173122 012706 TCLOOP: MOV #TCRTRY,SP : INITIALIZE RETRY COUNT IN SP

1712 004124 000024 ;173124 000024

1713 004ieb 005705 ;173126 005705 TCBGIN: TST RS ; TEST "INDEFINITE RETRY™ BIT

1719 004130 100404 ;173130 100404 BMI TCRSET s BRANCH _IF “INDEFINITE RETRY* IS ENRBLED

1715 004132 005306 ;173132 005306 DEC SP : DECREMENT RETRY COUNT

1716 004134 100002 ;173134 100002 BPL TCRSET ;BRANCH IF RETRY COUNT NOT EXHAUSTED

1717 004136 000000 ;173136 000000 TCHALT: HALT sRETRY COUNT 1S EXHAUSTED FOR DECTAPE OPERATION
1718 004140 000770 ;173i40 000770 BR TCLOOP sHE PRESSED "CONTINUE™, SO TRY AGAIN \
1719 004142 00000S ;173142 00000S TCRSET: RESET :STOP_ANYTHING IN PROGRESS, FOR NEXT TRY f
1720 004144 010341 ;173144 010341 MOV R3,-(R1) : INITIATE DECTAPE POSIONING OPERATION

1721 004146 0O0S711 ;173146 005711 TCWAIT: TST (R]) : TEST FOR AN “ERROR"

1722 004150 100376 ;173150 100376 BPL TCWRIT :LOOP UNTIL AN “ERROR" 1S DETECTED

1723 004152 00572l ;173152 005721 15T (R1)+ ;MAKE Rl POINT TO THE WORD COUNT REGISTER
1724 004154 005761 ;173154 005761 TS87 =4(R1) IS THE ERROR “ENDZONE™?

17¢S Q041Se 177774 ;173156 177774

1726 004160 100362 ;173160 100362 , BPL TCBGIN ; IF_NOT, BRANCH BACK TO TRY RGAIN

1727 004162 010211 ;173162 010211 MOV Re, (R1) :SET _UP’WORD COUNT FOR DATA-TRANSFER

17e8 004ie4 010041 ;173164 010041 MoV RO, -(R1) : INITIRTE THE DATR-TRANSFER OPERATION

1729 004166 105711 ;173166 105711 TCDONE: TSTB (R]) : TEST FOR "DONE"

1736 004170 10C376 ;173170 100376 BPL TCOONE :LOOP UNTIL THE “DONE“ BIT SETS

1731 004172 005721 ;173172 005721 1ST (R1)+ :HAS AN “ERROR" DETECTED?

1732 Q04174 100754 ;173174 100754 BMl1 TCBGIN : IF 50, BRANCH BACK AND TRY AGAIN

2733 004176 00E741 ;173176 005741 TST -(R1) sMAKE R1 POINT TO THE COMMAND REGISTER
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JUNE 1878 MACYIl 27(732) I4-00T-T& 15:26 PRGE 39
DZBMDG.PI! ROM CONTENTS TABLES

1734 004200 1059 é 1173200 105011 CLRB  (RI® +STOP ALL DECTAPE MOTION

1735 004202 122700 :173302 122700 CMPB  #TZREAD!TCGN.RO HRS THIS A “NCRMAL REARD* OPERRTIGN?

1;35 oo:agu 000005 ; 1?3284 000005 N reeTop - NO

i? § 884518 886?95 1735 8 885?9& 6OTO0: 9n5 :gﬁc } + ; o] 389 -11 LOCRTION ZERQ

1739 00<212 000000 ;173212 000000 TCSTOP: HALT SJCCESSFUL COMPLETION OF A “NON-RERD” OFERATION

17490 004214 009776 :173214 000776 8R TCSTOP :S3 THAT PRESSING nCONTINUE® WON'T GG ANYWHERE

L I -y,

vy,
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JUNE 1976 MACY!l 27(732) I4-0CT-T6 15:26 PAGE 39
DZBMDG.P11 ROM CONTENTS TABLES

1741 :BM873-YD - KL10 (PDP-11) 256 ::URD BOOTSTRAP ROM VERSION 2(17) MACYLl 27(857) 1B-DEC-74 11:59 PARGE 5

iz:g :BMB73-YD.P1!  DECTAPE BCOTSTRAP AND DUMP ROUTINES

4

17494 004 10037 TCOUMP: MOV RO, 38ROTOR? :SAVE RO IN PDP-11 MEMORY LGCATION 40

ioud OB4siR BARB3n i12358 BABBaG

1;3? 004222 000402 ;173222 000402 BR TCCONT : BRANCH AROUND REQUIRED INTERRUPT VECTOR

1748 004224 173000 ;173224 173000 .WORD  ROMORG, PR?

izgg 004226 000340 ;173226 000340

1781 004230 010700 ;173230 010700 TCCONT: MOV PC RO use RO FOR A SUBROUTINE RETURN ADDRESS

1782 Q04232 000410 :173232 000410 B8R RESSA 70 THE "PEGISTER SAVING"™ SUBROUTINE

1783 004234 012700 ;173834 012700 MOV 0<TCDEND*TCREV>'TCNRIT TCGO,RO ;SET UP (WRITE) TRANSFER CCMMAND

17584 (04236 004C1S :173236 QONO0LS

1755 0Q4240 012702 ;173240 012702 MOV #-TCDWDC, R2 -SET WORD-COUNT TO 28K WORDS

1756 004242 1100060 ;173242 116000

1757 004244 012703 ;173244 012703 MOV #<(1-TCDEND> ¥TCREV> ! TCRNUM! TCGO, R3 :SET UP POSITION COMMAND

1758 004246 000003 ,¢732qs 000003

1789 004250 00SO05 ;173250 005005 CLR RS :CLERR "INDEFINITE RETRY" BIT

i;gg 004252 000721 :173252 000721 BR TCSTRT :BRANCH INTO DECTAPE ROUTINE

1783

1788

1765 : THE FOLLOWING SUBROUTINE IS USED TO SAVE THE POP-11 GENERAL REGISTERS

{;gg : IN POP-I1 MEMORY LOCATIONS 40-S7.

1768 : THE CALLING SEQUENCE IS AS FOLLOWS: MOV RO, 24ROTOR?

1769 : MOV PC’ RO

1770 : B8R RESSAY

1771 : RETURN HERE

1772

1773 004254 010137 ;173254 010137 REGSRV: MOV R1,38ROTOR7+2  ;SAVE R1 IN MEMOTY LOCATION ¥2
1774 004256 0O00Q42 ;173256 000042

1775 004260 012701 :173260 012701 MOV SROTCR7+Y4,R] ;R1 NOW POINTS TO MEMORY LOCATION 44
1776 004262 000044 ;173262 00004M

1777 004264 010221 ;173264 C10eal MOV Re, (R1)+ ; SAVE R2 IN MEMORY LOCATION 44

1778 004266 010321 ;173266 010321 MOV R3, (R1)+ :SAVE R3 IN MEMORY LOCATION 46

1779 004270 01042 ;173270 010421 MOV RY, (R1)+ :SAVE R4 IN MEMORY LOCATION 50

1780 004272 010521 ;173272 01052l MOV RS, (R1)+ :SAVE RS IN MEMORY LOCATION E2

1781 004274 010621 173274 010621 MOV SP, (R1)+ tSAVE SP IN MEMORY iOCATION 54

1727 004276 010021 1173276 010021 MOV RO; (R1)+ :SAVE PC_IN MEMORY LOCATICN 56

1,23 004300 000160 :173300 00C160 JMP 2(R0) ;RETURN TO THE CALLING ROUTINE

734 004202 000002 ;173302 000002
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:BM873-YD.F!L1

111704
00s00s
~25001

012700
034400
01e702
177400

01270}
176700

boRaR2
000006
000010
J000ie
000032
000034

040000
020300
004000
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040000
010C00
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000061
000071

000000
00C400
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000900
000000

000000
07C000
000631

000015
sisjsiep e

; 173304
: 173306
: 173310

;173312
: 173314
1173316
+ 173320
: 173322
;173324
: 173326
+173330
$ 173332
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14-0CT-76 15:26 PAGE 40
= KL1Q (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17)  MACYLl 27(857) 18-0EC-74 11:59
RH11/RP04 BOOTSTRAFP AND DUMP ROUTINES
RPCS1I = 7670C S.QF RH11/R204 CONTR TATUS REGISTER !
RPU = é OPP E§ f8 RH11/RPJM uSg 8bN¥ EEGIg?E
RPDA = 5 OFFSET 70 RH11/RPJ4 TRACK & SECTOR ADORESS REGISTER
RPCS2 = 10 :OFFSET TO RHil/RPJ4 CONTROL & STATUS REGISTER 2
RPDS = 12 :OFFSET TO RH11/RPJ4 DRIVE STATUS REGISTER
RPOF = 3c :QFFSET TO RH11/RP)4 OFFSET REGISTER (CONTAINING FMT22;
RPDC = 34 ;OFFSET TO RH11/RPO4 DESIRED CYLINDER REGISTER
RPTRE = 3ITI14  :“TRANSFER ERROR™ RIT IN RPCS]
RPMCPE = BIT13 !"MQSSBUS CONTROL 3US_PARITY ERROR™ BIT IN RPCS!
RPOVA = BIT1l  %"DRIVE AVAILABLE"™ BIT IN RPCSI
RPATR = BITIS  ;“ATTENTION ACTIVE" BIT IN RPDS
RPERR = BITIY "COHPOSITE ERROR™ BIT IN RFDS
RPFMT = BIT12  ;“FMT22" (16-BIT WORDS) BIT IN KPOF
RPPRST = 2l ;READ-IN PRESET
RPURIT = bl :WRITE DATA
RPRERD = 71 :READ DATA
RPBFMT = 0 ; BOOTSTRAP FORMAT (0 = 18-BIT WORDS: 2 = 16-BIT WORDS)
RPBWDC = D256  ;WORD COUNT FOR THE SECONDARY BOOTSYRAP FROM THE RPOY
RPBCYL = {0406  ;BOOTSTRAP CYLINDER NUMBER
RPBTRK = 0 sBOOTSTRAP TRACK NUMEER
RPBSCT = 0 :BOOTSTRAP SECTOR NUMBER
RPOFMT = 0 ;DUMP FORMAT (0 = 18-BIT WORDS; 2 = 16-BIT WORDS)
RPOWDC = 1D28672 ;WORD COUNT FOR THE CORE DUMP 10 THE RPO4
RPDCYL = tD409 _ ;DUMP CYLINDER NUMECR
: THE FOLLOWING TWO ASSIGNMENTS PUT THE OUMP AT THE VERY END OF THE CYLINDER
RPOTRK = 1D18-<<RPDWDC-1)> /<< $020+RPDFMT> ¥40256)> > :DUNP TRACK NUMBER
RPDSCT = tD1S+RPDFMT-<<<RPDWDC-1>/tD256)-(<$D18B- RPDTRK)*(?DED+RPDFMT)>)
111704 BUTONZ: HOVB (PC),R4 ;R4 = & INDICATES THAT BUTTON %2 WAS PRESSED
005005 RS :CLEAR "LNGICAL SWITCH REGISTER’
goscol . CLR R1 :SET UMIT NUMBER TO ZERO
855388 RPBOOT: MOV #<(RPRERD*403> ! <(RPBSCT*1D> ,RO
012702 T MOV #-RPBUDC,R2
177400
gégggg MOV #(RPBFMT*40000> ! <RPBTRK:2000> !RPBCYL,R3
050100 BiS R1,RO ;PUT THE UNIT NUMBER INTOC RO
?%E;gé RPSTRT: MOV #RPCS1,RI :SET R TO THE LOWEST ADDRESS USED BY THE RH1L
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14-0CT-76 15:286 PAGE 4l
RIM CONTENTS TARBLES

- KL1Q (PCP-11) 256 WORC BOOTSTRRP ROM

VERSION 2(17) MACY1l 270657 18-LEC-74 11:59

RH11-RFCY BOOTSTRAP AND DUMP ROUTINES

Q00C0S RPLOGCP: RE‘ET

OIUQJB
042706
177770
01066]
Oogglﬂ
03711
004002
001767
Qlz72l
00002

010306
042706
1760CC
010861
000C

000641

BIL
MOV
BIT

BEQ
MoV

MOV
8IC

MV

ALY
v

BPL
MOV

CONT: RSR

ASR

CLRB
BISE
RORSB
HSRE
ASRB
MOV

MOV
MOV
CLRB
SWAB
MOV

: 1STB

BPL
BIT

BNE
BIT

BNE
CMP

BNE
cMp

BEQ
HALT
BR

;RESET IN CARSE OF RETRY

RO, SP :GET THE UNIT NUMBER INTO SP
stl?,sp : ISOLATE THE UNIT NJMBER
SP,RPCS2(R1)  ;TELL THE RH1l THE UNIT NUMSER
sRPDVA, (R1) :TRY T0 SEIZE THIS RPCY UNIT
RPLOOP :BRANCH IF WE WAVEN'T SEIZED IT

:D0 A "READ-IN PRESET" FUNCTION

;GET THE CYLINDER NUMBER INTO SP
:ISOLATE THE CYLINDER NUMBER

; TELL THE RPQOY4 THE CYLINDER NUMBER

:CET THME FORMAT 01T AND TRACK NUMBER INTQ SP

RPCONT BRANCH IF 20 SECTOR (18-BIT WORDS) FORMAT
$RPFMT, RPJF-E(Rli :ESTABLISH 22 SECTOR (16-81T WCRDS) FORMAT

sRPPRST, (R1)+

R3, 5P
st{1777,5p
SP,RFDC-2(R1)

Sp RIGHT ALIGN THE TRACK

SP NUMBER IN THE LEFT BYTE
SP CLERR THE RIGHT BYTE

RQ,SP :PUT THE SECTOR NUMBER INTO THE RIGHT BYTE

sp tRIGHT ALIGN THE

SP ; SECTOR NUMBER IN

THE RIGHT BYTE

sp RPDR-2(R1)  :TELL THE RM11 THE TRACK AND SECTCR NUMBERS
Re, (R1) :TELL THE RH11 THE WORD COUNT

RO.SF GET THE FUNCTION CODE INTO SP

SP’ :CLEAR THE RIGHT BYTE

p ‘RIGHT ALIGN THE FUNCTION CODE

SP, -(R1) :TELL THE RPOY THE FUNCTION CODE

(r}) TEST FOR RH{l “READY*

RPDONE :LOOP, WAITING FOR RH11l "RERDY"
sRPTRE'RPMCPE, (R}) ; TEST FOR RH1l ERROR BITS

RPLOOP . IF ERROR, BRANCH BACK FOR RETRY

sRPATA'RPERR,RPDS(R1) ;TEST FOR RPON ERROR BITS

RPLOOP : IF ERROR, BRANCH BACK FOR RETRY
SRPRERD, SP *WAS THE FUNCTION A “NORMAL RERD™?
TCSTOP +1F NOT, BRANCH TO A HALY INSTRUCTION

000240, 380 :WAS =000240" RERD INTO LOCATICA ZERO?

GOT00 IF SO, BRANCH TO LOCATION ZERO
:*000250" WRS NOT RERD INTO LOCATION ZERO
GOTO0 iBRANCH TO LOCATION ZERC
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ROM CONTENTS TRBLES

010037 ;173506 010037 RPDUMP: MOV RO, 2#ROTOR?

Q00040 ;173510 Q00040

010720 ;172512 010700 MOV PC,RO
:173514 D0006S? BR REGSAV

012700 ;173616 012700 MOV

036500 ;173520 500

012702 ;173522 012702 MOV 8-RPDIDC, R2

110000 ;173524 110000

012703 ;173526 012703 MOV

N32631 :173830 032631

BO0eTE 173532 0J0E7H B8R RPSTRT

:SAVE RO IN PDP-11 MEMORY LCCATION “ROTCR7*

;USE_RO_FOR R SUBROUTINE RETURN ADDRESS

:GO TO THE "REGISTER SAVING™ SUBROUTINE

G
8 C(RPURIT#400> ! <(RADSCT#10>,RO

#<RPDFMT*40000> ! <RPDTRK#2000> *RPDCYL ,R3
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14-0CT-76 15:26 PRAGE 43
ROM CONTENTS TRBLES

= KL10 (POP-11) 256 WORD BCOTSTRAP ROM VERSION 2(17) MACY1l 27 )
DTE2D DEVICE REGISTER AND BIT DEFINITIONS

DTEBAS=174400
8TESIZ=000040

TEMAX=Y

DL\CNT-DO

T0100T=24

DTEIVI=?74
CTEIVe=770
DIEIV3=764
DTEIVY=780

INT11=BITIS

-4y r—e
ounzz
> —4—q
(D
X0 W
1 (O
L oo T OO TS
8 —y 4
e L )
- LU

;BASE OF (FIRST) DTE20 DEVICE REGISTER BLOCK
:SPACING BETWEEN CONSECUTIVE DTE20'S
:MAXIMUM NUMBER OF DTE2G'S ON ONE POP-11

;OFFSETS FROM THE BASE OF THE DTE20 DEVICE REGISTER BLOCK
:T0 SPECIFIC 10711 INTERFACE RAM LOCATIONS AND REGISTERS.

; THE FIRST 12 REGISTERS ARE NOT INITIALIZED BY "INIT™ (BECRUSE THEY ARE IN RAMS

; THE LAST 4 REGISTERS ARE INITIALIZED BY "INIT™ (BECAUSE THEY RRE IN FLIP-FLOFS

; DELAY COUNT (RDDRESS XXXX00)
:DEPOSIT GR EXAMINE WORD 3 (ADDRESS XXXX02)
; CEPOSIT OR EXAMINE WORD 2 (RDDRESS XXXXC4)
;DEPOSIT OR EXAMINE WORD 1 (RDDRESS XXXX06)
: 10 ADDRESS WORD 1 FOR DEX (RDDRESS XXXX10)
: 10 ADDRESS WORD 2 FOR DEX (RDDRESS XXXX12)
:TO1C BYTE COUNT (RDCRESS XXXX14)
:T011 BYTE COUNT (RODRESS XXXX16)
:TOI0 PDPI1 MEMORY ADDRESS (RDDRESS XXXX20)
s 7011 PDPI1 MEMORY ADDRESS (RDDRESS XXXX22)
;7010 PDPI1 DATA WORD (RDORESS XXXX24)
sT011 POP11 DATA WORD (RDDRESS XXXX26}
: DIRGNOSTIC WORD 1 (RDDRESS XXXX30)
:DIAGNOSTIC WORD 2 (RDDRESS XXXX32)
:10711 INTERFACE STATUS WORD (RDDRESS XXXX3Y4)
sDIAGNOSTIC WORD 3 (RDORESS XXXX3b)

THE FOLLOWING ARE THE RDDRESSES OF THE DTE20 INTERRUPT VECTCRS

; INTERRUPT VECTOR FOR DTE20 sl
s INTERRUPT VECTOR FOR DIEZO #2
: INTERRUPT VECTOR FOR DTE2Q #3
: INTERRUPT VECTOR FOR DTE2Q #4

BIT ASSIGNMENTS FOR VRRIOUS DTE20 REGISTERS USED BY THIS ROM CODE

;BIT ASSIGNMENTS FOR TOI108C

;SET OONE AND INTERRUPT BOTH 10 AND 11

;BIT ASSIGNMENTS FOR TOL1BC
DONE AND INTERRUPT BOTH 10 AND 1l

;SET
: é:QP ON NIRL (ZERQ) CHRRRCTER

TE SIZE FOR TO-11 BYTE TRANSFERS

18-DEC-74 11:59 PAGE 8
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ROM CONTENTS TRBLES

BNE3E. o1
; 00100

: 000020
; 000004
: 000002

: 000020
; 0co0a2
; 000001

100000
040000
020030
010000
004000
002000
001000

LA L EC NI T NN TR NI T BN PR YRR YA NI ¥ ) )

000002
000c0!

2
g

- K% 0_(PCP -1
DTECO DEVICE R

DRESET=BITH

CDD=BITY
CNUPE=BIT!
T0108M=BI70

D U0 W to oo

DON11C=B
INTRON=BITS

BUSPC=BITH

NTROF=BIT3
EBUSPS=BIT2
ERR115=B]7!
ERR11C=BITC

YO010DN=B
TO10ER=B
RAMISO=B
701108=8B
DXWRD =8B
MPE]1=B]
101008=8
701 1DN=B
EBSEL =
NULETP=
BPARER=B
RSTRCT=B
DEXDON=B
T011ER=B

IT
I7
IT
17
IT
19
I7
IT
16
17
IT
IT
I7
I7
INTSON=BIT

RD BOOTSTRAP ROM VERSTON 2(17/
AND BIT DEFINITIONS

EO4

1S:26 PRGE 4M

MACYL1l 27(857) 18-DEC-74 11:59

(D

;BIT RASSIGNMENTS FOfc DIRG2 (WRITE:
; PERFCORM DIAGMOSTIC CLERR

-BIT ASSIGNMENTS %OR DIAG3 (REAL)
DATO UNIBUS PARITY ERROR
:CATO UNIB
INPR UNIBU

US RECEIVE ERRJR
S PARITY ERROR

;BIT ASSIGNMENTS FOR DIAG3 (WRITE:S

;CLEAR DUPE AND DUR: ERROR FLAGS
:CLEAR _NUPE ERROR FLAG
;BYTE SIZE FOR TO-10 BYTE TRANSFER

;BIT RSSIGNMENTS FOR STATUS (WRITE)

;SET T010 DONE

:CLEAR TC1D DONE

:GET T010 ERROR

:CLEAR 1010 ERROR

sRING THE PDP-11'S DOORBELL (INTERRUPTS THE ~-11)
:STOP RINGING THE PDP-11'S DOORBELL

CLEQR =11 MEMORY PARITY ERROR

éNG THE SgP 10’S DOORBELL (INTERRUPTS THE -10)

CLEQR TOII DONE

;ENRBLE DTE20 INTERRUPTS TO THE -1l
:CLEAR “EBUS PARITY ERROR“

;DISRBLE THE POP-11 INTERUPTS

:SET “EBUS PARITY ERROR”

:SET TOL1 ERROR

:CLERR TO11 ERROR

;BIT RSSIGNMENTS FOR STATUS {(RERD)

;7010 DONE
;70 10 ERROR (NPR TIMEQOUT OR BUS ERROR)
RﬁH WORC RERD 1S ALL ZEROS

= THE PDP11'S DOORBELL IS RINGING
DEPOSIT OR EXAMINE WORD ONE
PRRITY ERRCR WITHIN PDP-11 MEMORY

= THE PDP-10'S DOORBELL IS RINGING

0 1 DONE
E BEFgEP SELECT
EBUS PRARITY ERROR
s THI5 PDP-11 IS “RESTRICTED™
:DEPOSIT OR EXAMINE DONE

;70 11 ERROR (NPR TIMEQUT OR BUS ERROR)
:DTESO INTERRUPTS (TO THE -11) ARE ENABLED

PAGE 9
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DBNDG. P11 ROM CONTENTS TABLES

2014 :BMB73-YD - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 2(17) MACY1l 27(857) 1B-DEC-74 11:59 PAGE 1
ggig :BM873-YD.P11  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PCP-11
2017
2018
2019
5
2022 THE FOLLOWING IS THE PROCEDURE WHICH THE KL10 EXECUTES IN ORDER
gggg 70 DUMP AND-OR BUOTSTRAP THE PDP-11 THROUGH THE DTE20:
£025
5056 1. CLEAR THE DTE20 AND INITIATE A BMB73 BUTTON s4 BOOTSTRAP OPERATION
2027 - CONO [SRIIBICLIIPTICLTOIL!CLTOLO!PILDEN]
éa%é 2. WAIT TO SEE PDP-11 POWER FAIL (RC LOW = TRUE) - CONI [DEADI1] = i
2051 3. HAIT TO SEE PDP-11 POMER RECOVER (AC LOW = FALSE) - CONI [DEADIL] = O
§0§5 4. WAIT AT LEAST ANOTHER 150 MILLISECONDS AND THEN CLEAR Thi RELORD -11 BUTTON
gggg - CONO [CR11B)
gggg 5. SET BYTE COUNTER TO A SPECIAL CODE (1365 OCTAL) - DATAO [1365]
2038 6. RING PDP-11'S DOORBELL - CONOLTOLiDB)
2040 7. WAIT UNTIL *-10 RINGING -11°S DOORBELL® IS TURNED OFF BY THE -1l

1 5335 (I.E. UNTIL CONIITO110B]  BECOMES ZERO).

| 2043 B. ENABLE THE DTE20 TO USE PI O INTERRUPTS

| 204y (1.E. SET  CONOTPILDEN!'PIDENB)).

! égaé 9. SET UP THE TO-10 BYTE POINTER (IN THE EPT) FOR THE FIRST 3.SK.

i 2048 10. SET UP THE BYTE COUNTER FOR THE FIRST 2.5K, INDICATING

| sggg “INTERRUPT -10 ONLY* - DATARO {1000}

| gggé 11. WAIT FOR "T0-10 DONE” OR “TO-10 ERROR® - CONI [TO1ODN!TO!OER)
2053 12. NOTE WHETHER THERE WAS AN ERROR (CONI [TOIDER]) AND THEN TURN OFF

, 5823 TO10ON AND TOIOER™ -  CONO [CLTOIO). IF ERROR, GO TQ STEP 17.

' gggg 13. IF END OF 28K, GO TO STEP 17.

| sggg 14. SET UP TO-10 BYTE POINTER (IN THE EPT) FOR THE NEXT 3.SK.

| 2060 15. SET UP THE BYTE COUNTER FOR THE NEXT 3.5K INDICATING

. 206l “INTERRUPT =10 ONLY™ (DATAO (10D001); UNLESS THIS IS THE
2062 LAST 3.5K (OF 2BK), IN WHICH CASE INDICATE “INTERRUPT

. 8063 BOTH PROCESSORS™ (DATRO [T0101B?10001).
2065 16. GO TC STEP 11.

' 206k
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CZBMDG. P11 RON CONTENTS TRBLES

2068 <BM873-\D - KL10 (PDP-11) 2t& WORD BOOTSTRAP ROM VERSION 2(17) MACYll 27(857) 1B-DEC-74 11:59 PAGE 1

gggg :BME73-YD.P1!l  PROCEDURE BY WHICH THE PDP-10 BOOTSTRAPS AND/OR DUMPS THE PDP-11

2071

2072 17. SET UP TO-11 BYTE POINTER (IN THE EPT! FOR "POP-11 BOOTSTRAP".

587 NOTE THAT THE rgnsr WORD OF T“&? "PDP-&I ag?vsrnnp" MUST

ao;g BE THE BIT PATTERN 000240 (A POP-11 NoP INSYRUCTION).

Sg;g 18. RING THE PDP-11'S DOORBELL - CONO [TO11DB]

2078 19. WAIT FOR_EITHER TO110B TO GO OFF (CONILTO11DB] = 0),

Egég OR TOIODB TO COME ON (CONIETOI10DB] = 1).

1

2681 20. IF NO ERROR WAS NCTED IN STEP 12, TO11DB SHOULD GO OFF

2082 (TO10D0B COMING ON INDICATES A MASSIVE SCREWUP).

2083 IF AN ERROR WAS NOTED IN STEP 12, T011DB GOING OFF INDICATES

2084 THAT THE ERROR WAS "NON-FATAL”™ (NON-EX-MEM OR -11 MEMORY

2085 PARITY) AND THE -11 IS PRGCEEDING. TO10DB COMING ON INDICATES

208 THAT THE ERROR WAS "FATAL™ AND THE -11 IS HALTED AT LOCATION 17371y.

gggg IN THIS LATTER CASE THE -10 MUST RESTART FROM STEP 1.

2089 21. IF TOL1DB WENT OFF, WAIT FOR *TO-11 DONE™ OR “T0-1! ERROR"

ggg? = " CONI {TO11BN!TOI1ER)

gggg 22. NOTE WHETHER THERE WAS AN ERROR - CONI [TOl1ER]

2094 23. TURN OFF TOL1DN AND TOL1ER AND RING THE PDP-11'S DOORBELL

sggg - CONO [T011DB!CLTOL1]

2097 24. WAIT FOR EITHER TO1!NB TO GO OFF (CONI(TO11DB] = 0),

gggg OR TOIODB TO COi.Z ON (CONIITOLODB] = ).

2100 25. TO11DB GOING OFF INDICATES THAT THE PDP-11 FOUND NO ERRORS

AND IS TRANSFERRING CONTROL TO THE CODE WHICH WAS JUST
RECEIVED FROM THE -10. IN THIS CARSE HE -10 SHOULD STRRT
FOLLOWING THE PROTOCOL OF THIS CODE.

26. TO10DB COMING ON INDICATES THAT THE PDP-11 HRS FOUND AN
ERROR (OR THAT THE FIRST WORD TRANSMITTED WASN’T THE
BIT PATTERN 000240), AND THE PDP-11 IS HALTED AT LOCATION 173766.
IN THIS CRSE THE -10 MUST RESTART FROM STEP .

oo o
o Pt Bt Pt Pt P
O BRIRREERS
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2BMDG. P11 ROM CONTENTS TRBLES

2115 :BM873-YD - KL10 (PDP-11) 256 WORD BOOTSTRAP ROUM VERSION 2(i7) MACYLl 27(657) 18-DEC-74 11:59 PAGE 1
5%%9 :BM873-YD.P1! BUTTON a4 - BOOTSTRAP INITIRTED BY THE POP-10 (THROUGH DTE20)

2118

ngg : 0"8 30 DTECOR = 130 ;CORE_ADDRESS _INTO WHICH TO STORE DTE20 REGS.

12 : 000014 OTEREG = tD12 NUMBER OF DTE20 REGISTERS TO STORE

2121 . 000400 DTEWDC = tD256 'LORD COUNT FOR SECONDARY BOOTSTRAP FROM THE -10

212 . ENTER HERE WHEN THE DTE20 PRESSES BUTTON #4 (BOOTSTRAP INITIATED

2123 : BY THE PDP-10, THROUGH THE DTE20)

2!24 DONS34 010037 ;173534 010037 BUTONY: oV RO, J#ROTOR? :SAVE RO IN POP-11 MEMCRY LOCATION “ROTOR?™
525 004536 000040 ;173536 0DOOH0

2.26 004540 010700 ;173540 0610700 MOV PC,RO -USE RO FOR A SUBROUTINE RETURN ADDRESS

2127 004G42 000BY4 ;173542 0O06HY B8R Rsésnv :GO_TO THE "REGISTER SAVING™ SUBROUTINE

2128 004544 00SC0S ;173544 005005 CLR :SET RS = 0

2129 004546 012501 ;173546 012501 MOV (n )+,R1 : SAVE LOCRTION G IN Rl

2130 004550 015803 ;173550 012503 MOV (R5)+ R3 :SAVE LOCATION 2 IN R3

2131 004552 012504 :173552 012504 MOV (RS)+ R4 !SAVE LOCATION 4 IN RH

2132 008554 011500 ;173554 011500 MOV (RS), RO :SAVE LOCATION 6 IN RO

2133 00455p 012715 ;173556 012715 MOV #PR?’ (RS) tSET UP PRIORITY FOR NON-EX-MEM TRAP

5134 0Q4S60 000340 173560 (00340

2135 DO4SR2 005745 ;173562 0OS?MS ST ~(RS5) -GET RS = 4

2136 004Sed 012702 173564 012702 108: MOV $OTEBAS-DTESIZ, Ré

2137 (GO4566 174340 ;173566 174340

2138 004570 010715 ;173570 010715 MOV PC, (R5) - STORE_ADDRESS FOR NON-EX-MEH TRAP

2133 004572 010506 ;173572 010506 MOV RS'SP SET STACK POINTER =

£i~0 G0N57% 0be702 ;173574 Obes02 118:  ADD cotssxz R2 :R2 POINTS 70 THE NEXT DTE20

2141 004576 000040 ;173576 000040

2142 004600 105702 :173600 105702 TSTB  R2

2143 00602 100770 ;173602 100770 BMI 108§ ;START LOOKING FROM THE BEGINNING AGAIN
2144 DOMBUN Ude/be ;i73buN 032762 BIT $701108, STRTUS(R2) 15 THIS -10 RINGING THE -11'S DOORBELL?
2145 DO4ETH 00Y000 :173606 004000

2146 004610 000034 ;173610 000034

2147 00+612 001770 :173612 001770 BEG 118 :1F IT 1S NOT, GO LOOK FOR ANOTHER -10

2148 004614 026217 :173614 026217 CMP T010BC(R2), (PC) :CHECK FOR A LODE (1365) FROM THE PDP-10

Z149 004616 000014 ;173616 000014

2150 s INDICATING THRT IT WANTS TO BOOTSTRAP THE -11
215] 004620 001365 ;173620 00138S BNE 118

2182 NOTE THAT AT_THIS POINT R2 CONTAINS rus ADDRESS OF THE osvrcs REGISTER
2153 BLOCK FOR THIS ﬂ'ehu, THAT RS = 4, AND THAT SP =

2154 1004622 005725 ;173622 005725 fsr (RS)+ :SET'RS = B

2185 (Od4bed4 010015 ;173624 010015 MOV RO, (RS) REW%T%CWEMSWLWMNNB

2.75 004626 010445 173626 010445 MOV R4, -(R5) *RESTORE THE CONTENTS OF LOCATION §

2157 004630 010345 ;173630 010345 MOV R3.-(RS) 'RESTORE THE CONTENTS OF LOCATION 2

2158 004632 010145 ;173632 010145 MOV R1,-(R5) 'RESTORE THE CONTENTS OF LOCRTION 0

2159 NOTE: AT THIS TIME RS = 0. THIS FACT WILL BE USED LATER.

2160 004634 012700 ;173634 012700 hov $OTECOR, RO ;RO = WWRWMSFmsmmmommnmmmm
2161 004636 000130 ;173636 000130

2162 004640 010204 ;173640 010204 MOV R2,RY

2163 004642 Ol2420 ;173642 012420 78: MOV (R&)+_ (RO)+ .SAVE THE NEXT DTE20 REGISTER IN CORE

2164 00464d 022700 ;173644 022700 CHP ¢<DTEREG#2>+DTECOR,R0  ;HAVE WE FINISHED YET?

2165 004646 00Ci60 :173646 000160

2166 004650 101374 ;173650 101374 BHI 7% :LOOP UNTIL WE HAVE FINISHED
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QQu6s2
DQ4ESH
004656
004660
004s62

QO466N
004656
004670
004672
004674
0C4676
004700
004702
004704
004706
0g4710
004712
004714
004716
004720
004722

004724
004726
£04730
004732

004736
004740
004742

004746
004750
004752
004754
004756

004762
004764
004766

004770
004772
004774

004776

MRCY]l

27(732)

RIM CONTENTS TABLES

;BﬁS?SZiB.plx

006100 :

00s0le ;
005062
000020 ;
032711 ;
004000 ;
001775 ;
032762 ;
000026 ;
000036 ;

001403
0ig711

1173652

:173710
+173712
$173714
+173716
1173720
173722

005062 ;173724

012711 :
000400 ;
000000 ;

012762
000100
000032

END.YD:

000115

1173726
+173730
1173732

6 ;173734

+173736
1173740
173742
; 173744
: 173746

173770
+ 173772
173774

: 173776
000001

14-0CT-76  15:26 PAGE 48
- KL10 (PDP-11) 256 WORD BOOTSTRAP RCM VERSICN 2(17) MACY]l 27(857) 18-DEC-74 1.:59 PAGE |
aufyan SECPI1L B3R HORD BOOTRIRAR RN (VERRION 2Li2) o BrERE, : :
010201 MOV R2,Rl :R1 = DTE20 DEVICE REGISTER BLOCK
88558% AOD #0tAG2,R1
855?86 MOV #DRESET, (R1)+ D0 A “DIAGNOSTIC CLEAR" OF THE DTE20,
. THE ABOVE OPERATION IS NECESSARY TO CLEAR THE “BYTE COUNT LORDED™ FLAG
; AND SIMULTANEOUSLY TO TURN OFF "-10 RINGING -11'S DOORBELL".
005012 LR (R2) -SET DTE20 FOR NO DELAY
gggggs CLR TOI0AD(R2) +START WRITING -I1 MEMORY INTC THE -10.
883566 6s: BIT #TO11DB, (R1)  ;HAS THE -10 RUNG THE -11°S DOORBELL?
001775 BEQ 6S :LOOP UNTIL IT HRS.
032762 BIT $DUPE ! DURE ! NUPE, DIAG3(R2) :*FATAL" ERROR?
000026
000036
001403 BEQ 8% BRANCH IF NO “FATAL" ERROR
365566 MOV £701008, (R1) :SIGNAL “FATAL" ERROR TO THE PDP-10
000000 2%: HALT ‘HALT DUE TO “FATAL* ERROR
365{35 63: MOV $DRESET,DIRG2(R2} :RESET AFTER POSSIBLE PDP-11
000032
. MEMORY PARITY ERROR OR NON-EX-MEM ERROR, AND ALSO TURN OFF
: »210 RINGING -11'S DOORBELL™.
gggggs 33: LR TO11AD(R2) :START INPUTTING RT LOCATION O
?63383 MOV $INT10? <<-DTEWDC>87727>, TO11BC(R2) sREAD IN 256 WORDS
000016
335566 18: BIT 8701108, (R1) :HAS THE -10 RUNG THE -11'S DOORBELL?
001775 BEQ 18 .LOOP UNTIL IT HRS.
638565 4§ BITB  #TOLIDN!TOLLER, (RI) 1S THE TRANSMISSION FINISHED?
001775 BEQ 4g :LOOP UNTIL IT IS FINISHED
100003 BPL 5§ TF “TOL1DN" ISN'T ON, “TOI1ER™ MUST BE ON
ggggag CMP 8000240, (RS) :CHECK FOR BIT PATTERA IN LOCATION ZERO
001403 BEQ g :UNLESS THERE IS R “NOP" IT IS AN ERROR
358566 5$: MOV #TOI1CDB, (R1)  :SIGNAL THE -10 THAT THERE WAS AN ERROR
000000 12%:  HALT : THIS ERROR HALT IS BECAUSE EITHER "TO]lER"
. 1S ON, CR BECRUSE THE BIT PATTERN READ INTO LOCATION ZERO WASN'T "000240%.
855?55 qs: fov $DRESET,DIAG2(R2) SIGNAL THE -10 THART EVERYTHING IS OK
000032
000115 £hD IMP (RS) s JUMP TO LOCATION ZERO

I04




JO4

Jy
DZBMDG.P1L oM CORTENTS TRBLES

JUNE 1876 HRCYI&*§7(?32) 14-2CT-7¢ 15:26 PRAGE 49
2220 0C0S000 MAP.YF:

2221 :THE FOLDOWING IS A REPRODUCTION
2222 :OF THE ROM PROGRAM FOR BMB73YF.
2233 :IT IS HERE FOR COMPARISON TO THE
2224 ncrunL RCM AND FOR REFERENCE
Sggg g -BM873F - KLIO (POP- 11) 256 WORD BGOTSTRAP ROM VERSION 3(23) MACYLl 27(857) 22-RUG-75 10:3C PAGE 1
2027 ’ ; TITLE PAGE
gggg : BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)
2230 } COPYRIGHT (C) 1975 DIGITAL EQUIPMENT CORPORATION
5535 : ALL RIGHTS RESERVED

32 ;
ggga : THIS IS THE CODE TO BE ENCODEG in THE BOOTSTRAP ROM ON THE BM873-YF BOARD
2235 :
2236 : MODULE: BM873F
2237 :
2238 : DATE: 17-JUN-75
2239 :
2240 : AUTHOR: TOM PORCHER
224l ;
ce4e .
2243 ; _ENABLE ABS, AMA
2244 : 177776 PS=177776 : PROCESSOR STATUS REGISTER
2245 : 177570 SWR=177570 : FRONT PANEL SWITCH REGISTER
2246 : 000000 PRO=0¥40 'PRIORITY LEVEL O
2247 : 000040 PR1=1%40 :PRIORITY LEVEL I
2248 : 000100 PR2=2%40 'PRIORITY LEVEL a
2249 : 000140 PR3=3x40 :PRIORITY LEVEL 3
2250 : 000200 PR4Y=4¥40 :PRIOKITY LEVEL 4
2051 : 000240 PRS=5¥40 ;PRIORITY LEVEL &
2052 : 000300 PRb=H¥40 :PRIORITY LEVEL b
2253 : 000340 PR7=7%40 :PRIORITY LEVEL 7
2254 : 000001 BIT0=000001
2055 : 000002 BIT1=000002
2256 : 00054 BIT12-000004
2057 : 050010 em-uooom
2058 : 000020 BIT4=000020
2259 : 000040 BITS=000040
2260 : 000100 BIT6=000100
2ebl : 000200 BIT7=000200

: 000400 BIT8=000400

2063 : 001000 BIT9=001000
2264 : 002000 BITi0=002000
2265 : 004000 BIT11=C04000
206b : 010000 BIT12=010000
2267 : 020000 BIT13=020000
2268 : 040000 BIT14=040000
2269 : 100000 BIT15=100000
2270 : 177400 HIBYTE=177400
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ROM CONTENTS TARBLES

:BMB73F - KLI1O (PCP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

e B0 AV B0 e Be PO E0 WO G 00 Ve RS SN

IR TR YR IR TR YRETRE IR FETRE IR YR YR T T TR TR FRE-FIY R T IS IRy I g ey

0ooco!

000c01
00000e
000003
000004
000005
000006
000007
000010
000011
000012
000013
C0001Y
000015
000016

000001
000002

000034
000035

KO4

14-CCT-76 15:26 PAGE SO

MACY1l 27(857) @22-AUG-7S 10:30 PAGE |

: DIRECTIVE FUNCTION CODES
OR.DTE=1. :DTE EXAMINE/DEPOSIT/INITALIZE/DOORBELL FUMCTIONS
[

: DTE FUNCTION CODES (LOW ORDER BY BYTE)

OF .D0]=1 :DOOR BELL FUNCTION CODE

OF . OFF=2 :OTE OFF FUNCTION

OF . ON=3 :DTE ON FUNCTION

OF . DMG=Y4 :DEPOSIT MY GENERAL FUNCTION

DF . EMG=5 'EXAMINE MY GENERAL FUNCTION

OF . EMN=6 'EXQMINE MY FOR N FUNCTION

OF . DMN=7 s DEPOSIT MY FOR N FUNCTION

OF .EHG=10 :EXAMINE HIS GEN SECTION FUNCTION
DF . EHM=11 EXAMINE HIS SECTION FOR ME FUNCTION
OF .KLR=12 :DIAGNOSTIC KL READ

DF . KLW=13 :DIAGNOSTIC KL WRITE (FUNCTION 13)
DF . KLX=14 :DIAGNOSTIC KL EXECUTE (FUNCTION I4)
DF . PEX=15 : PRIVILEDGED EXAMINE CFUNCTION 15)
OF . POP=16 s PRIVILEDGED CEPOSIT (FUNCTION 16)

: CRASH CODES

&c. 1LD=1 - ILLEGAL DIRECTIVE

CC.EMT=2 :ILLEGAL EMT

CC.IDI=3 ILLEGAL DTE INTERRUPT

cC.107= 10T TRAP

CC.RES=5 Ressnvso Insrnucrxon TRAP

CC.TBT=6 T BIT OR BPT TRAP

CC.TRP=7 TRHP INSTRUCTION TRAP

¢C.T04=10 :TRAP T0 Y4

CC.UNT=11 s ILLEGAL TRAP (UNKNOWN TRAP)
CC.MPE=12 * MEMORY PARITY ERROR

CC.NPF=13 *RESTRICTED FRONT CAN’T EXECUTE BOUT PROTOCOL
CC.PTB=14 sPROTOCOL (PRIMARY) BROKEN
CC.CST=15 :CLOCK STOPPED

CC.ILC=16 s ILLEGAL COMMAND

CC.1P0=17 : INPUT TTY OVERFLOW

CC. IRS=20 : INCORRECT VALUE IN .SERFG

CC.NCE=21 'NOT ENOUGH ENTRIES IN CLOCK QUEUE
CC.PIT=22 :CAN'T EXIT PERMANENT TRSK

CC.UNMP=23 :LOAD REQUEST NOT IMPL YET

CC.EPE=24 ‘E BUS PRRITY ERROR

CC.NDE=25 NOT ENOUGH ENTRYS FOR DTE20
CC.DEX=26 : DEXDONE TIMEOUT

CC.TET=27 :TO TEN ERROR

CC.ETE=30 :70 ELEVEN ERROR

CC.MTF=3] *MARK TIME FAILURE

CC.NON=32 ‘N0 ENOUGH NODES

CC.TSP=33 : TEN STOPPED

¢C.ulE=34 :UNIMPLEMENTED FUNCTION

¢C.ILG=35 : ILLEGAL GUEUE
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:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

e ®E WS 56 WY RSSO BE A B DB B

00030

174590
174402
174404
174406
174410
174412
174414
1749416
174420
174422
174424
174426
174430
174432
174434
174436

w10000
004000
100c00

100000
040C00
020000

LO4

14-0CT-76 15:26 PAGE 5!

MARCYLl 27(857) 22-AUG-75 10:30 PAGE |

§ GENERAL PROCESSOR OEFINITIONS
Pr17=740 s PROCESSOR PRIORITY 7

CTE20 REGISTER DEFINITIONS

THESE LABELS ARE THOSE USED_IN THE FRONT END INTERFHCE SFEC
EXCEPT STATUS WHICH CONFLICTS WITH PROTOCOL SPEC

POMs 200-200-012-00

LA L XTI TR T I YR X L]

’
3

BLYCNT=174400
DEXWD3=174402
BEXWD2=174404
DEXWD1=174406
TENAD1=174410
TENRD2=174412
T010BC=174414
TO011BC=174416
T010AD=174420
T011AD=174422
T0100T=174424
T0110T=174426
DIAGI=174430

DIAG2=174432

STF T=174434

D7.-33=174436

]
’
’
’
L]
’
*
’
.
y
’
L4
’
’

BEP=010000
PRTOFF=004000
PHYS=100000

FLOP-IDDUUO
STOP=040000
0118M=020000

ANy s

*ee

; DELRY COUNT WORD

sDEPOSIT OR EXAMINE WORD 3
:DEPOSIT OR EXAMINE WORD 2
:DEPOSIT OR EXAMINE WORD I

s TEN ADDRESS WORD [

: TEN ADDRESS WORD 2

: 10-10 PDP-11 MEMORY RDDRESS
;10-11 BYTE COU

:70-10 PDP-1] MEMORY RDDRESS
:T0-11 PDP-11 MEMORY ADDRESS
:70-10 PDP-11 DATA WORD
:T0-11 POP-11 DATA WORD
:DIAGNQSTIC WORD |
2%RGNOSTIC WORD 2
:DIAGNOSTIC WORD 3

EXTERNAL PAGE DEFINITIONS (DEVICE DEFINITIONS)

DTE DEFINITIONS

REGISTER BIT DEFINITIONS

TENRD! DEFINITIONS

; DEPOSIT (BIT 12)
s EXAMINE/DEPOSIT PROTECT OFF
s PHYSICAL EXAMINE

T011BC DEFINITIONS
;1 FLIPFLOP BIT
25TQP

TO 11 BYTE MODE
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JUNE 1S7B MACY1l 271732) I4-0CT-76 15:26 PRAGE 52
DZBMDG.P1! ROM CONTENTS TABLES
gggg :BMB73F - KL10 (PDP-11} 256 WORD BOOTSTRAP ROUM VERSION 3{23) MACYll 27(857) 22-AUG-75 10:30 PAGE |
2381 .
gggg . DIAG! DEFINITIONS
384 : 004000 HS04=004000 :KL. CLOCK ERROR STOP
385 : 002000 D505=002000 * RON
aggg : 805300 8?353005000 ;Hgbg IT OR EXAMINE MAJOR STATE
306 : 000208 Toio-dtost (Y5 1
2389 : 000200 DFUNC=000200
£330 : 000100 T011=000100 :T0-11 TRANSFER MAJOR STATE
2391 : 000040 DI011=000040  ;DIAGNOSE 10/11 INTERFACE
2392 : 000020 PULSE=000020  ;SINGLE CLOCK CYCLE
2393 : 000010 OIKLIO=000I0  ;DIAGNOSTIC MODE SWITCH
2354 : 000004 DSEND=000004  :>eND DRTA
gggg : 000001 DCOMST=000001  :DIAGNOSTIC COMMAND START
gggg : DIARGL FUNCTIONS
2399 . GNo0CO | STPCL=0 :STOP THE KL CLOCK
2400 : 001000 .STRCL-G1%1000 :START THE KL CLOCK
2401 : 902000 . S5CLK=02%1000 :SINGLE STEP THE M BOX CLOCK
2402 : 003000 .SECL¥=03%1000 :SINGLE STEP THE EBOX CLOCK. LEAVES THE
2403 : -EBOX CLOCK FALSE AND EBOX SYNC TRUE.
2404 ! ' CAUSES (2,3) MBOX CLOCKS DEPENDING ON
2405 : EBOX CLOCK INITIALLY (FALSE,TRUE).
2406 : :DOES NOT DEPEND ON T’ FIELD OR MB WAIT.
2407 : 004000 .CECLK=04*1000 :CONDITIONALLY ISSUE AN EBOX CLOCK IF THE EBOX
2408 : -CLOCK IS TRUE. 'MAKES EBOX CLOCK FALSE.
2409 : :IF ISSUED IN THE MASTER RESET STATE.
2410 : : LEAVES EBOX SYNC TRUE.
2411 : 005000 .BRCLK=05%1000 - 1SSUE A BURST OF THE CLOCKS. THE NUMBER
241 ; -OF MBOX CLOCKS DESIRED (1-255) HAS BEEN
i %3%3 : ;%ESng?RDED PREVIOUSLY BY FUNCTIONS LDBRR,LDBRL
| Suls : GO6000 .CLRMR=0&#1000 : CLEAR MASTER RESET STATE
2416 : 007000 .SETMR=07%1000 :SET MASTER RESET STATE. RUNNING THE CLOCK WHILE IN THIS
| 2417 : .STATE 'CLEARS’ YHE kL10.
2418 : 010000 .CLRUN=10%1000 .CLEAR THE RUN FLOP. MAKE THE MICRO CODE GO TO
. 2418 : - THE HALT-LOOP.
| 2420 : 011000 .SETRN=11#1000 :SET THE RUN FLOP. ALLOW REPEATED INSTRUCTION EXECUTIGN
2421 : 012000 .CONBT=12%1000 'SET THE CONTINUE FLOP (MOMENTARY). ALLOW THE
| 2422 : . ;MICRO CODE TO LEAVE THE HALT LOOP
2423 : 014000 . IRL1e=14%1000 UNLATCH THE IR AND LOAD IT FROM THE AD.
2424 : 015000 .DRLTC=15%1000 UNLATCH THE DRAM REGISTER AND ALLOW IT TO LORD FROM THE

i 242t : : RAMS
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C42000

043000
044000

045000

046000

047000

14-0CT-

76

"

NOY

15:26 PRGE S3

MACY1l 27(857}) 22-AUG-75

CLOCK LORD FUNCTIONS '

' LDBRR=42%1000 :LOA U THE RIGHT HAND 4 BITS OF THE 8 BIT
LDBRL= uéB?RST COUNTER FROM e Blggraﬁﬁgg 4 BITS OF THE BURST CTR
. * .
.LBEEL qq*xggg 98 HE LOCK SOURCE NB SQTE EELEC§
:REGISTER: 32 33’ 34,35
: SOURCE RAtE
: 00 NORM XTL 0O
: 01 FAST XTL  0Of /2
: 10 EXT 10 74
: UNDEF 11 /8
.LDDIS=45%1000 :LOAD THE REGISTER WHICH CONTROLS THE EBOX CLOCK
: DISTRIBUTION.
:BIT ~ ACTION
:33 CIS4BLE CGHTROL LOGIC CLOCK

"‘-l
.LDCKI-HQ*IDDO

JISABLE CONTROL RAM CLOCK
DISABLE DATA PATHS CLOCK
:LORD THE CONDITION-CHECKING ENARBLE REGISTER.

THESE ALL ENABLE THE CLOCK TO STOP AND SHOULD

B% US;OFINCC?NJUNCTION WITH BIT 35 OF FUNCTION 47

TION
CHECK FM PARITY

33 CHECK CRAM PARITY
;34 CHECK DRAM PARITY
: 35 CHECK FIELD SERVICE PROBE
.LDCKE:%?*IUUU FUNCTION ;LORD THE ENABLE/DISSBLE FUNCTION REGISTER
32 DISHCLE EBOX REQUESTS TO MBOX
:33 SINULQTE AN MB RESP FOR EACH MB WRIT

CHECK AR AND ARX PQRITY AND CAUSE R

:34
:APGE FAIL UCODE TRAP IF ERRO

35

:FUNCTION 46 (RBOVE).

MUST BE SET TO PERFORH DESIRED ACTION OF
STOPS ALL CLOCKS IF AN ERROR

:1S DETECTED.

10:30 PAGE 1
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14=0CT-76 15:26 PRGE 54

J5€C00

0SS200

g54CCo

053000
052000
0S1000

080000
C61000

062000
083000

. 'DB4000

065000
0e6000
067000
070000

071000

MRCY1l 27(8S7; 22-Al
TROL RAM LOAD FLNCTION

.LCRMIz 5?91000 ;EBUS  CRAM

;08-11 20-23

;08-11 40-43

DISP 00-04
CRAM DIAG ADDRE
CRAM DIRG ACR O

.LCRME=54%1000
' LCRDL=52#1000
' LCROR=51#1000

:01-05
;01-05
00-05

S 00-0d
5-10

; DRAM LORD FUNCTIONS

2-14 DRAM A00-02, EVEN ADDRESSES
DRAN BUD Og EVEN RDDRESSES

ELDRH1=60!é009
AN ADD-03, 0DD ADDRESSES

-15-1
.LorM2=61 #1000

G-78 10:30 PAGE !

-15-17
.LDRM3=62#1000

.LDRJV=63%1000

.12
.LDRID=6%%1000

:15-17

12
: IR,
"0S10J=65#1000
-DSACF=66#1000
.E10JR=67#1000
" INICL=70%1000

' RMBX=7121000

DRAM BOO- 02 1ODDCSDDRESSES

!

MMON JO!-04
108-10 EVEN RDDRESSES

5-17
PARIT 9111 EVEN ADDRESSES

COHHON JO7? (NOTE -- JOS,6 DO NCT EXIST)

J08-10, bno ADDRESSES
PRRITY'BIT, 00D ADDRESSES

CRAM CONTRCL

FUNCTIONS

;DISABLES SPECIAL DECODE OF OPCODES 2S4,7XX
:DISABLE IR AC OUTPYUTS
sENABEL KL STYLE DECODING OF CODES AND AC’S

; INIT CHANNELS
;WRITE M-BOX

- e ———— -—
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RCM CONTENTS TABLES

o 2% 00 98

SMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3i(23)

076003 .IEMRS=7621000 ;SET KL10 MEM RESET FLOP

147000 .RCRM1=147#1000 :RERD C-RAM BITS 0-19

146000 .RCRM2=146#1000 :READ C-RRAM BITS 20-39

145000 .RCRM3=145#1000 :RERD C-RAM BITS 40-83

144000 .RCRM4=144#1000 ;RERD C-RAM BITS 80-79

141000 .RCSPF=141#1000 ;RERAD SPEC FIELD OF £-RAM

5000 .RDJ71=135#1000 :READ JC7-JI0 OF D-RAM

139000 .RDJ14=134#1000 :READ JO1-JO4 OF D-RAM

133000 .RDOMAB=133#1000 :RERD A & B FIELD OF o-ann

164000 . CSHRG=164*1000

102900 .GFNR=1C2#1000
:NOTE CONSOLE SOFTWARE MUST PERFORM THIS RS R PART CF
*MASTER RESET CODE

: LOAD AR FUNCTION

077000 .LDAR=77#1000 :LOAD THE AR FROM EBUS 0-35

150000 PCAB1=150#1000 :Pc-ACDRESS BREAK REGISTERS

151000 .PCARB2=15]#1000

152000 .PCAB3=152#1000

153000 .PCABHY=153#1000

; DIARG3 DEFINITIONS

100000 SWSLLT=100000 sunp SELECT LEFT

Qudn0n  HPSY=040000 PARITY

000040 SCD=000040 SHIFT CAPTURED DATA

C00020 DUPE= 000020  :DRTO UNIBUS PARITY ERROR
000020 CDD=000020 :CLEAR DUPE AND DURE ERROR FLAGS
000010 WEP=000010 :WRITE EVEN (BAD) PARITY

000004 DURE=000004 :DATO UNIBUS RECEIVE ERROR
000002 NUPE=000002 :NPR UNIBUS PARITY ERROR

000002 CNUPE=000032

: CLEAR NUPE
T010BM=000001  ;T0-10 BYTE TRANSFER MODE

: DIRG2 DEFIMITIONS

100000 RFMADO=100000 ;R®M ADDRESS BIT
040000 RFMAD1=040000 ,a.n RDDRESS BIT
040000 EDONES=040000

020000 RFMAD2:020000 :RFM ADDRESS BIT
010000 RFMAD3=010000 ;RFM ADDRESS BIT
000100 ORESET=000100 ;0TF RESET

0
!
2
3

MARC711 27(6E7)

22-AUG-7S 10:30 PAGE !
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MACYL] 27(732)

RCM CONTENTS TABLES

:BMB73F - KL10 (PCP-11) 256 WORD BOOTSTRAP RGM VERSION 3(23)

AR AR LR ANAALE IR A JIE LR IR TR I TE I I Y IR I Ry I N I R R s e N I R I T

TR TR TR TN TR N TR I TN LN TN EN TN X

100000

000001

000000
0060001
00000
00C0

0CQ016

.
A

DOS

14-0CT-76 15:26 PAGE 56

MACY1l 27(857)

; STRT DEFINITIONS

t010DN=100000
DON10S=100000
DON10C=040000
T010ER=020000
ERR105=020000
RAMIS0=010000
ERR10C=010000
T01108=004000
INT]15=004000
DXWRD1=002000
INT11C=002000
MPE11=001000

PERCLR=001000
101008=C00400
INT105=000400
101 106N=000200
DCN115=003200
EBSEL=000100

DONI1C=000100
NUL S TP=000040
INTRON=000040
BPARER=000020
eauspc-ooooao

N=000010

xmor-oooow
DEXDON=000004
EBUSPS=000004
T011ER=000002
ERR] 16=000002
INTSON=000001
ERR11C=000001

; TO-10 NORMAL TERMINATION

:NORMAL TERMINATION (DONE) TO 10
:70-10 NORMAL TERMINATION STATUS
:T0-10 ERROR TERMINATION
tERROR_TERMINATION STATUS
:RAM_IS_ZEROS

:CLEAR T0-10 ERROR TERMINATION
:=10 REOUESTED -11 INTERRUPT

;REQ 11 STATUS

: DEXWORD 1
;-10 REQUESTS -11 INTERRUPT STATUS
;=11 MEMORY PARITY ERROR

;CLEAR -11 MEMORY PARITY ERROR FLAG STATUS
:-11 REQUEST -10 INTERRUPT

sREQUEST -10 INTERRUPT STATUS

:T0-11 TRANSFER DONE

:70-11 NORMAL TERMINATION FLAG STATUS
E BUFFER SELECT

;TO-11 NORMAL TERMINRTION FLRG STRTUS
sNULL STOP

11 INTERRUPT ENRBLE

,TO- ERROR TERMINATION FLAG STATUS
: INTERRUPTS ON
:CLEAR TO-11 ERROR TERMINATION FLAG STATUS

: DTE20 COMMUNICAT.ON RRSZA OFFSETTS (WORD NAMES)
PIDENT=0 :PROCESSCR IDENTIFICATION WORD
CHNPNT={ :POINTER TO COMM ARER OF NEXT PROCESSOR (CIRC LIST)
CYCLS=2 CLOCK EPE COUNT

T0D=3

DRTE=4 DQ E

PSK] =S PROCESSOR STATUS WORD!

PSWLi2=6 PROCESSOR STATUS WORD2

PSkW3= PROCESSLR STRTUS WORD3

PSKW4=10 PROCESSOR STATUS WORDY

PSWWS=11 PROCESSOR STATUS WORDS

PSulb=12 PROCESSOR STRTUS WORDS

PSWl7=13 PROCESSOR STATUS WORD?

PSWWI0=1Y4 PROCESSOR STATUS WORDIO

PSWW]I1=16 PROCESSOR STATUS WORDI11

PSUUW2=16 PROCESSOR STRTUS KORDIZ2

22-ALG-75

10:30 PAGE 1




JUME 1876
DZBNDG. P11

26eS
2beh

MACY1l 27

EOS

(c32) 14-2CT-Te 15:26 PRSE S7

R3M CONTENTS TRBLES
18M873F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(857)

e 0 Bs S0 o @

e S S 20 S w0

>0 @s 8Os RS

22-AJG-75 10:30 PAGE 1

000017 PSWW13=17 : PROCESSOR STATUS WORD13
000020 FORPRJ=20 :FOR PROCESSOR xosnrérxcnron WORD
000021 PROPNT=ZI :POINTER TO COMM ARER OF THE Pnocssscn ASSOC WITH THIS BLOCK
000022 STATUS=22 : COMMUNICATION STATUS WORD
000Ce3 QSIZE=23 :QUELE SIZE WORD
+CTYOCW=2Y4 :CTY 80 COMMAND WORD
:CTYORW=25 :CTY 80 RESPONSE WORD
s CTY1CW=36 'CTY 81 COMMAND WORD
:CTY1RW=27 :CTY #1 RESPONSE WORD
MISCW=30 :MISCELLANEOUS COMMAND WORD FOR NOM-QUEUE PROTOCOL
 MISRW=3] +MISCELLAN ous nzsponss WORD
000032 UNARSGI=32 * UNRSSIGNE
000033 UNASG2=33 : UNRSSIGNED uonoa
000034 UNASG3=34 : UNASSIGNED WORD3
000035 UNASGH4=35 s UNRSSIGNED WORDY
000036 UNASGS=36 * UNRSSIGNED WORDS
000037 UNASGH=37 : UNRSSIGNED WORDG
: EPT ADDRESSES AS DEFINED IN BOOTS FOR USE IN THE
: SECONDARY PROTOCOL
000444  DTEFLG=44Y :OPERATION COMPLETE FLAG
000450 DTEFL1=450 -PDP-10 FROM PDP-11 ARGUMENT
000451 DTECMD=451] 'POP-10 TO POP-11 COMMAND WORD
000455 CTEMTD=455 *MONITOR TTY OUTPUT COMPLETE FLAG
000456 DTEMTI=456 MONITOR TTY INPUT FLRG
: STATUS DEFINITONS
000001 torr=i : IN PROGRESS OF PROCESSING QUEUE
000002 TOIP=2 7O HIM INDIRECT IN PROGRESS
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MACY!] &
RN CONT

7i732)

ENTS TRBLES

+BM873F - KL10 (POP-11) 256 WORD BCOTSTRAP ROM VERSION 3(23)

000040 ROTOR?= 40

000130

000012
173000

173000

: DEFINI

BTESAVS=

AETRY=
ROMORG=

f:ROHORG

14-0CT-76 15:26 PAGE S8

TIONS . . .

FOS

;SAVE RO TO R7 IN 40 TO 56

MACYL1 27(857)

130 ;SAVE FIRST 12 DTE REGISTERS DLYCNT TO TOLID7

: "IN LOCATIONS 130-156
10. ;oo 10 RETRIES BEFORE HALTING
173000 ;ROM STARTS AT 773000
: ESTABLISH ROM ORIGIN

- - PR

22-AUG-75 10:30 PAGE 2
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JUNE 1976 MRCY1l 27(732) I4-0CT-76 15:26 PAGE 59
DZBMDG. P11 ROM CONTENTS TRBLES

ggéé +BMB73F - KL10 (PCP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYLL 27(857) 22-AUG-75 10:20 PAGE 3
2679 ' ; EXTERNAL BUTTONS 81, 82, #3
gggg : BUTTON #1 -- LOAD USING SWITCH REGISTER
2683 005000 010037 ;1723000 010037 BUTONI: MOV RO,ROTOR?+0 :SAVE RO IN LOCATION 4O
2684 005002 000040 ;173002 000040
2685 005004 013700 ;173004 013700 MOV SWR, RO +GET SWITCH REGISTER
2686 00S00E 177570 ;173006 177570
2687 00S010 032760 ;173010 032700 BIT #81T0,R0 : 1S LOW-ORDER BIT SET?
2688 005012 006001 ;173012 006001
2689 005014 00:007 :173C14 001007 8NE BUTONX s YES-- LOOK AT CONTENTS
ggg? 005016 000S57 173016 0OOSS? BR REGSAV :NO-- SAVE R1-R7 IN 42-56, GO TO ADDRESS IN RO (FROM SWR
gggg : BUTTON #3 -- LOAD BOOT FROM RX11 FLOPPY DISK
2694 00SC20 00SC00 ;172020 005000 BUTON3: CLR Rr :SAY LOAD FROM FLOPP“, UNIT O
gggg 005022 0800404 ;173022 0O004OM BR EJTONX G0 TO COMMON CODE FOR 3 BUTTONS
gggg : REGUIRED POWER-FRIL VECTOR
2699 00SO24 173000 ;173024 173000 .WORD  ROMORG,FR?
ggg? 005026 0CO340 ;173026 DOB340

| 2702 ! BUTTON $2 -- LORD BOOT FROM RPOY DISK

| 2704 00S030 012700 ;173030 012700 BUTON2: MOV $BIT7,RO :BIT 7 MEANS LOAD FROM RPOM
2705 005032 CJ0200 ;173032 000200
S;gg ; BR BUTONX :FALL INTO COMMON CODE

1 2708 ! RO IS SAVED IN RS AS THE PARAMETER WORD PASSED TO BOOT
g;?g , AND CONTAINS ONE™OF THE FOLLOWING:
2711 : BITO = 1 IF FROM SWITCH REGISTER

. 2712 : e§r 7 =0 LORD FROM RXél F&OPPY DISK
2713 : BIT7 =1 LORD FROM RPO4 DISK
g;ig : BIT 15 =1 INDEFINITE RETRY
S;i% : NOTE THRT IF BUTTON #4 IS PRESSED, RS WILL CONTAIN BIT 0 = 0, BIT 15 = |
2718 00S034 010005 ;173034 010005 BUTONX: MOV RO, RS :SAVE PARAMETER FOR BOOT
2719 D00S03b 106300 ;173036 106300 ASLB RO :LEFT-ALIGN SPEED FIELD IN LOW BYTE
2720 005040 122700 ;173040 122700 CMPE8  #16#BITY,RO :1S SPEED 16 OR 177
2721 00SO42 000340 ;173042 000340
2722 005044 101404 173044 101404 BLOS 108 :YES== UNIT FIELD IS UNIT @& TO BOOT FROM
2723 005046 122700 :173046 122700 CMPB  #3¥BITY,RO ‘IS SPEED 0, I, OR 2?
Z7o4 00S0S0 000060 ,‘73050 000060
£725 005052 101001 173052 101001 BHI 108 ; YES-= UNIT IS UNIT TO USE
S;S; 005054 005000 ;173054 005000 CLR RO :NO-- USE UNIT %0
2728 00SOSe 000300 ;173056 000300 108: SWRB RO sGET UNIT & IN LOW BYTE
2729 00S0B0 042700 ;173060 042700 BIC #1C7,RO :TRIM T0 3 BITS 2, 1, O

2730 008Ce2 177770 :173Ce2 177770




JUNE

e’ 3l
2732
er33
234
2735
erad

1876
DZBMDG.

Pll

005064
005066

e = — — ———

HOS

MRCY1l 27(732) 14-0CT-78
RON CONTENTS TABLES

1S:26 PRGE &0

10570S ;173064 10570S 1518 RS
100550 ;17306k 100558 gMI RPBOOT
; BR RXBOOT

UNIT & IS IN RO-- CALL PROPER BOOT DEPENDING ON BIT 7

;WHERE SHCULD WE BOOT FROM?
:BIT 7 = | -- BOOT FROM RPOY DISK
:BIT 7 = 0 -- BOOT FROM RX11 FLOPPY LISK

- - —




JUNE 1976
DZBMDG.PLL

er3?
2738
2’39

740

741

T4
27243

4y
2’48
246
2747
c748
2749
2750

I05

MACY1l 27(732) 14-0CT-?6 15:26 PRGE 6l
RIM CONTENTS TARBLES

:BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACYll 27(&57)

Ve @0 B0 B 20 V¢ OP WO GBS S0 We S0

: RX11 FLOPPY DISK BOOTSTRAP AND DUMP ROUTINES
s RX11 REGISTER DEFINITIONS
177170 RXEPA= 177170 ;EXTERNAL PAGE ADDR OF FLOPPY

000000 RXCS= O -OFFSET FOR CSR

100000 RXERR= BITIS : ERROR

000200 RXTREQ= BIT? : TRANSFER REQUEST

000040 RXDONE= BITS : TRANSFER DONE

000020 RXUNIT= BITH *UNIT NUMBER [

000016 RXFUNC= BIT3!BIT2!'BIT1 :FUNCTION:

000000 RXFILL= 0 ¢ FILL SILO

000002 RXEMPT= 2 : EHPTY SILO

000004 RXWRIT= 4 : WRITE secron

000006 RXREAD= & : RERD SECT

000016 . RXRERR= 1& i READ ERROR nscrsrsn

800001 RXG0= BITO G0 BIT

0000C2 RXDB= 2 +MULTI-PURPOSE DATR BUFFER REGISTER
: PARAMETERS

000001 ARXBTRK= 1. ;BOOTSTRAP FROM TRACK 1

J00001 RXBSCT= 1. . SECTOR I (LOGICAL BLOCK 0)

000073 RAXDTRK= S3. ;DUMP_TQ TRACK 53

000001 RXDSCT= 1. : SECTOR 1

nors THAT THE aoorgrnnpngs ungrrgn N LOGICRL BLOCK 3
WHICH IS TRACK ECTO THE DUMP IS WRITTEN
STARTING WITH Tnhcx g9 sscfon IN EVERY SECTOR (PHYSICAL
SECTORS, NOT INTERLEAVED OR sxsué

REGISTER USQGE
RO - READ OR NRITECEUNCTION BIT 1S SET IF WRITE

Rl --  RADDRESS OF

R2 -- CURRENT TRACK (HIGH BYTE) SECTOR (LOW BYTE)
R3 -- TRACK (HIGH BYTE) SECTOR (LOW BYTE)

R4 -- DATA ADDRESS (TO READ OR WRITE)

RS -- PARAMETER WORD SAVED FROM INITIALIZATION
SP --  RETRY COUNTER

LA R KB LR LB TR TE LB IR TE FYE IR T YR YN ¥X)

e2-AUG-75 10:30 PAGE 4
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| JuNE 1976 MACYLl 27(732) 14-0CT=76 15:26 PAGE 62
| DZBNDG P11 ROM CONTENTS TABLES
2783 :
Sﬁgg ! HERE T0 BOOT FROM RX11 FLOPPY DISK-- UNIT % IN RO
, ;
2786 : 173070 AXBOOT:
5787 DOSC70 012703 173070 012703 MOV 8<RXBTRK¥BITE>! (RXBSCT*8170) R

, 2788 (005072 000401 1173072 000401

2789 8 S074 235700 ,123074 S'DU TST RO IS THIS UNIT & 02

2790 5076 001402 ;173076 001402 BEQ 108 ; YES-- USE O

&791 005100 012700 ;173100 012700 MOV #RXUNIT,RO :NO-- USE UNIT .l

2-92 0058102 08G0020 ;173102 000020

2733 00SI04 0527C0 173104 052700 10%: 8IS #RXREAD+RXGO,RO ;SET READ FUNCTION IN RO
€734 00S106 000007 ;173106 300007

2735 : SR RX3TRT ;FALL INTO START-UP




JUNE 1876
DZBMDG.PLI

2736
2797
2738
27993
2800
2801
c8

005110
gosile
005114
005116

00S120
00Slez
0osi24
00S126

005130
005132
00S134
005136
005140
00Si42
005144
0C5148

MRCY!1 27(732)

ROM CONTENTS TABLES

012706
200012
012701
177170

005705
100402
005306
002475

00000c
005004
010302
032711
000040
001775
005700
100454

110011
105711
100376
110261
000002

100745

;BMB73F - KL1O (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

; 173120 005705
1173122 100402
:173124 005306
1173126 002475

; 173130 00000S
+173132 005004
;173134 0103C2
$173136 032711
;173140 000040
:173142 001775
: 173144 005700
:173146 100454

110011
105711

1?3202 001775
$173204 100745

KOS5

14-0CT-76 15:26 PRGE 63

MACY1l 27(857) 22-RUG-75

: HERE TO START RX11 ON A TRANSFER, EITHER DUMP OR BCOT

RXSTRT: MOV
MOV
; BR

! HERE NN ERROR

AXRTRY: TST

{0s:

c08:

: BR

; HERE TO PERFORM RERD OR WRITE,

RXPERF: MOVB

108: 15TB
BPL
MOVB

1578
BPL

SWAB
MOVB

SWAB
BIT

BEQ
BMI

20s:

308:

sRETRY, SP +SET RETRY COUNT
SRXEPA+RXCS,R1 ;RDDRESS CONTROL STATUS REGISTER FOR RX1l
RXRTRY :FALL THROUGH RETRY CHECK

T0 RETRY

RS : INDEFINITE RETRY?

10§ s YES-- TRY FAITHFULLY

P :NO-- DECREMENT RETRY COUNT

RXEHLT :GIVE UP IF RUN OUT

-CLEAR THE WORLD

RY sALWAYS START TRANSFER AT LOCATION ZERO
R3,R2 :GET START TRACK AND SECTOR

#RXDONE, (R1) :WAIT UNTIL READY FOR FUNCTION

20% :NOT YET-- WAIT

RO :THIS WRITE?

RXFLSL st-- FILL SILO BEFORE WRITE

RXPERF *NO-- JUST DO FIRST READ

RS SPECIFIED IN RO

RO, (R1) ;00 RERD OR WRITE
(Rl) ﬁsno -
Ra,nxoe(nx) SET SECTOR #
(R]) :READY FOR TRACK?
208 INO-- WAIT

s YES-- GET TRACK ¥
SET IT

R2 -RESTORE HIGH TRACK, LOW SECTOR
$RXERR!RXDONE, (R1) ;DONE OR ERROR?

30% ;NO=- WARIT
RXRTRY : YES-- ERROR IN FUNCTION

Re
R2,RXDB(R!)

10:30 PAGE 4




JUNE 1878
DZEMDG.PLL

005206
00S:z10

00Sele
00Se21N

005216
005220

00Szeze .

005224
005226

005230
005232
00S234
005236
00S240

00S24e
005244
005246
005250
00s2%e

005254
805256
005260
005262
005264
005266
005270
605272
005274
005276

MACY1l 27(732)

ROM CONTENTS TRBLES

173000
000340

001772
180003
116124
000002
000766

122222
022704
001000
101337
005027

005202
122702
000032
103003
105002
062702
000491
022704
160000
101516

1173206 005700
;173210 100421

YO
N NN
n nr
— bt
o L

173220 000240
1173222 000402

;173224 173000
:173226 000340

;173230 001772
,173232 100003
;173234 116124
:173236 000002
;173240 000766

17324&

173242
173-42 122822
: 173244 022704
;173246 001000
:173250 101337
: 173252 005007

1?3254
173254
173254 005202

173874 160000
1173276 101516

LOS

14-0CT-76 15:26 PAGE &4

! DISK TRANSFER COMPLETE WITH NO ERRORS

18T RO ; THIS A WRITE?
BMI RXWOON YES-- SEE IF DONE WITH DUMP
; BR RXEMSL sNO-- READ-- EMPTY SILO

: RERD COMPLETED-- EMPTY SILO TO MEMORY
RXEMSL: MOV SRXEMPT+RXGO, (R1) :;START EMPTY

l0S:  BITB  WRXTREG!RXDONE, (R1) ;READY FOR WORD, OR TRANSFER DONE?
BR 208 ;BRANCH AROUND VECTOR

! REQUIRED POWER-FAIL VECTOR
.WORD  ROMORG,PR?

c08:  BEQ 108 :NOT RERDY-- WAIT SOME MORE

BPL RXRDON :DONE-- GET ANOTHER SECTOR
MOVB  RXDB(RL1),(R4)+ :NOT DONE-- GET A BYTE FROM SILO TO MEMORY
BR 108 :WAIT FOR NEXT BYTE
: SILO EMPTIED-- SEE IF WE ARE DONE WITH BOOTING
AXRDON:
$53=.
CMPB  (R2)+,(R2)+
CMP #256. %2, RY -HAVE WE READ ENOUGH?
BH1 RXPERF :NO-- READ SOME MORE
CLRPC: CLR PC *YES-- GO TO LOCATION ZERO
: WRITE COMPLETED-- SEE IF DONE DUMPING
AXWDON:
$39=.
INC R2
CMPB  #26.,R2 s THIS LAST SECTOR ON TRACK?
BHIS 108 :NO-- KEEP ON GOING
CLRB Re :YES-- CLERR SECTOR RDDRESS

RDD $8ITB!BITO,Re BUMP TO NEXT TRACK, SECTOR 1
108: CMP #1024. #28.%2,R4 ;RRE WE DONE WITH 26 K?

BLOS HALTO s YES-= GO HALT WITH RO= 0 IN D
; B8R RXFLSL sNJ=- FILL SILO WITH NEXT SECT

ISPLAY
OR

Y oaany



MOS

JUNE 1876 MACYL1L 27(732) 14-0CT-76 15:26 PAGE &S
DZBMDG.P1! ROM CONTENTS TRBLES
2893 :
gggg : WRITE ANOTHER BLOCK-- FILL SILO

2896 005300 012711 :17330C 0le7!l éXFLSL: MOV #RXF ILL+RXGO, (R1) ;SET TO FILL SILO
2897 005202 0C000! ;173302 000001

2899 005304 132711 ;173304 132711 los: 8118 #RXTREG!RXDONE, (R1) ;RERDY FOR ANOTHER BYTE?
2900 008306 000240 ;173306 000240

2901 008310 001775 ;173210 001775 Be@ 10% ;NO-- WRIT SOME MORE

2902 008312 100316 ;173312 100316 BPL. RXPERF s DONE-- GO PERFORM WRITE

2903 005314 112461 3173319 112461 MOVB (R4)+,RXDB(R1) :YES-- STORE ANOTHER BYTE IN SILO
2904 005316 000002 :17331% 000002

Sggg 005320 000771 ;17320 00077! BR 108 ;WAIT UNTIL READY FOR ANOTHER
Sggg ; HERE ON ERROR RFTER RETRYING -- DISPLAY ERROR REGISTER AND HALT

2909 005322 012711 ;173322 012711 RXEHLT: MOV #RXRERR+RXGO, (R1) ;D0 A RERD ERROR REGISTER FUNCTION
2910 005324 000017 ;173324 DOGOL7

311 005326 032711 ,173326 032711 108%: BIT #RXDONE, (R1) ;WAIT UNTIL ERROR ARSSEMBLED

2912 005330 000040 ;173330 000040

2913 00E332 001775 ;173332 001775 BEQ 108 L.

2914 005334 016100 ;173334 016100 MOV RXDB(R1),R0O :GET ERROR REGISTER

2915 (00533 000002 173336 000002

Sgi? 005340 000476 ;173340 000476 BR HALTED HALT AND DISPLAY ERRORS

2918 :

5353 : START -11 HERE TO DO A DUMP TO RX1l FLOPPY DISK

2921 : NOTE THAT RO-R7 HAVE ALREADY BEEN SAVED IN 40-S6&

2922 : WHEN BUTTON #1 WRS PUSHED

2923 :

2924 : 173342 AXDUMP:

2925 005342 012703 173342 012703 MOV 8 (RXDTRK*BIT8> ! C(RXDSCT*BITO> ,R3

Sggg 005344 035401 ;173344 035401

c : {

2928 005346 012700 ;173346 012700 MOV $BITIS!RXWRIT+RXGO,RO ;00 A WRITE

2929 005350 100005 173350 10000S

2830 005352 00S005S ;173352 DOSO0S CLR RS :CLEAR INDEFINITE RETRY BIT
: 173354 00D6SS BR RXSTRT :START DUMP GOING

2331 00534 000855




NOS

JUNE 1976 MACYI] 27(732) I4-0CT-76 15:26 PAGE 66
DZBMDG.P11 ROM CONTENTS TABLES

5335 ;BMB73F - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3{23) MACY1l 27(857) 22-AUG-7S 10:30 PAGE 5

gggg ' . REGISTER SAVE ROUTINE

2936 : REGSAV IS CALLED TO SAVE THE GEN ERQL REGISTERS RO-R7

gggg : IN MEMORY AT 40-66 (LOCATION RGTOR?)

2939 s CALLING SEQUENCE:

2940 : MOV RO noron7+o

2941 ; MOV s é

294¢e ; BR

gg:g : RET: (RETURN HERE>

2645 : ALL REGISTERS RESTORED

N i

I'd

2948 005356 010037 ;173356 010037 REGSAv: MOV RO,ROTOR7+16  ;SAVE RO RS PC IN Sg

2949 005360 0000S6 ;17336C 0000SE

23c0 005362 012700 ;173362 012700 MOV #ROTOR7+15,R0 ;RO NGW POINTS TO St

2861 005364 000056 173364 00O00SE

2952 008366 010640 ;173366 010640 MOV SP, - (RO) :SAVE SP IN 54

2953 005370 010540 ;173370 010540 MOV RS.-(R0) :SAVE RS IN 52

2954 005372 010440 ;173372 N°*Q40 MOV 24, -\R0O) :SAVE R4 IN 50

2955 005374 010340 ;173374 ul0340 MOV R3, -(R3) 'SAVE R3 IN U6

2956 005376 010240 ;173376 010240 MOV Re, -(RQ) :SAVE R2 IN 44

2957 005400 O10I40 ;173400 010140 MOV Rl -(RO) :SAVE RI IN 42

2958 005402 014000 ;173402 O140CG MOV -(#0),RO RESTORE RO FROM 40

2859 (005404 000177 ;173404 Gu0i77 IMP JROTOR7+16 G0 TO SAVED PC

2960 008406 00444e 173406 004446




A, 3

2%}
3953

33
954

U:S-H; c‘

1576 MacYil 7. v32)
RN .;NTENTS TRBLES

- BOb

14=0CT-7%  15:26 PAGE 67

;IMBT3F - KLIO (PCP-11) 256 WORD BOCTSTRAP RGM VERSION 3(23) MACYL] 27(ES7;

L 1

O G0 60 G GO OL OV B0 S0 S0 GO0 G OF S0 46 &P S8 S

176700

20000
040000

040000
020034

000000
000000
000000
000631

000015
cooo10

RPO4 DISK BOOTSTRAP AND DUMP ROUTINES

. RPO4 REGISTER DEFINITIONS

RPEPR= 176700 ;EXTERNAL PAGE ACDRESS OF RPOM REGISTERS
RPiSiz € -GFFSET FOR CSR 81
RPTRE= BITIN : TRANFER ERRROR
RPMCPE= BITI3 :MASSBUS CONTROL PARITY ERROR
RPDVA= BITI1l -DRIVE AVAILABLE (70 -11)
RPRDY= BIT7 ‘FUNCTION COMPLETE
RPFUNC= BITS'BITH axra'atra'axrx : FUNCTION:
PRST= 20 . READ-IN’PRESET
RPHRIT- &0 : WRITE DATA
RPREAD= 70 : READ DATR
RPGO=  BITO GO
RPUMC= 2 WORD COUNT Rscxérsn
RPDAz 6 :TRACK (HIGH BYTE) SECTOR (LOW BYTE)
RPCSZ= 10 CONTROL STATUS REGISTER s2
RPUNIT= BIT21BITI8ITO  :UNIT 8
gPOS: 12 -DRIVE STATUS REQISTER
RFATA= BITI s -ATTENTION ACTIVE
RPERR= BITI :DRIVE ERROR
RPDC= 34 o.smso CYLINDER
: PARAMETERS
&PBCYL= 0. ;BOCT FROM CYLINDER O
rRPBTRK= 0. + TRACK O
RPBSCT= O. : SECTOR O
RPOCYL= 409. oan T0 CYLINDER 409
RPDTRK= 13. TRACK 13
RPCSCT= 8. : SECTOR 8

LI R TR JR T B IR TR LIE TN YR IR ¥

P

REGISTES USAGE :

FUNCTION CODE (HIGH BYTE) UNIT 8 (LOW BYTE)
BIT 1S SET IF WRITE

Rl -- ADDRESS OF RPCS1

R2 -- CYLINDER

R3 --  TRACK (HIGH BYTE) SECTOR (LOW BYTE)

R4 --  WORD COUN

RS -- PﬂRRHETER HORD SAVED FROM INITIALIZATION

SP -- RETRY COUNTER

22-ALG-75

10:30 PARGE &
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DoBMDG. Pil RN SINTENTS TABLES
3210 :
ggié : HERE TO BOOT FROM RPQ4-- UNIT s IN RO
3013 1173410 RPBOOT:
3014 005910 005092 ;173410 005002 CLR R2
B B ERE MERE B Do mreso s ae won sne, war o oo
27 ;173 7 8¢ +RPGO>#BITB, RO :SET GH BYTE, UNIT &
3015 09B41s D3940 1173416 034400
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JUNE 1976 MACYLL 27(732)  14=0CT-76 1i5:26 PAGE 69
D28MDG. Pl ROM CONTENTS TABLES
gglg :BMB73F - KL1O (PDP-11) 256 WORD BOOTSTRAP RCM VERSION 3(23) MACY!l 27(8S7) 22-AUG-75 10:20 PAGE 6
3020 005420 012704 :173420 012704 MOV #-256. ,RY -READ 256 WCRDS TO BOOT
008422 177400 ;173422 177400
3028 . BR RPSTRY :START BOOT GOING
3024 : START RPO4 GOING ON EITHER DUMP OR BOOT
505& 0OS4R4 012706 ;173424 012706 APSTRT: MOV SRETRY, 5P :RETRY RETRY TIMES
3057 0O0S42e 000012 ;173426 000012
3Co8 005430 012701 173430 012701 MOV SRPEPA+RPCS],R! ;ADDRESS RPCS! IN RI
2029 005432 176700 :173432 176700
ggg? : B8R RPRTRY :FALL THRCUGH RETRY CODE
3032 : HERE ON ERROK 70 RETRY
iﬁ DOSY3Y DOS70S ;173434 005705 APRTRY: TST RS ; INFINITE RETRY?
3035 DOS436 100402 ;irav3b 100MC2 BM] 108 tYES-- TRY AGAIN
3036 DOS440 005306 173440 005306 0EC 5P RETRY COUNT EXHAUSTED?
gggg 00S442 002437 ;173442 002437 BLT RPEHLT :YES-- GIVE UP
3039 DOSY44 00D00S ;173444 000005 108:  RESET  ;zZAP!!
3040 005446 110061 ;173446 110061 MOVE  RO,RPCS2(R1)  ;SELECT PROPER UNIT
304] 00S4S0 O0CO00I0 ;173450 000010
3042 008482 (Q327:1 173482 032711 BIT ¥RPDVA, (R1) : IS DRIVE AVAILABLE TO LS?
3043 005484 004000 ;173454 004000
3044 00S4Se 001766 173456 001766 BEQ RPRTRY -NO-- TRY AGAIN
345 005460 012711 ;173460 012711 MOV sRPPRST+RPGO, znli oo "READ-IN PRESET’ FUNCTION
3046 0OS462 0O0G21 ;173460 000021
3047 00S464 010261 173454 010261 MOV R2,RPDC(R1) :SELECT PROPER CYLINDER
3048 00S466 000034 ;173466 00002
2049 005470 010361 173470 010361 MOV R3,RPDA(R1) . AND TRACK AND SECTOR
30650 00S4?2 BO0GDE ;173472 00000E .
3051 008474 010461 ;173474 010461 MOV R4, RPUC(R1) +SCT UP WORD COUNT TO PROPER VALUE
3052 005476 000002 173476 000002
3053 : :NOTE THAT IT IS NOT NECCESARY TO SET UP BUS
3084 ADDRESS, SINCE IT IS O AFitR RERD-IN PRESET
30ES 00SS00 000300 ;173500 000300 swB A0 :GET FUNCTION CODE IN LOW BYTE
205¢ 005502 110011 ;173502 110011 MOVB RO, (R1) :START FUNCTION GOING
gggg 005504 000300 ;173504 000300 SWAB RO’ RESTORE RO
3059 005506 105711 ;173506 105711 o208:  TSTB  (R1) RERDY’
3060 005510 100376 ;173510 100376 BPL 208 :NO-- WAIT UNTIL IT IS
306l 005612 032711 ;173512 032711 BIT $RPTRE ! RPMCPE, (nl) . TRANSFER OR MBC PARITY ERROR?
3062 00SS14 060000 173514 060000
3063 005516 001346 ;173516 001346 BNE RPRTRY -- ERROR-- TRY AGAIN
3064 005520 0322761 173520 032761 BIT $RPATA! RPERR, npoétnxl :ATTN OR OTHER ERROR?

2065 005822 140000 ;173622 140000
3066 00SS24 000012 ;173524 0QOO0I2

3067 008506 001342 ;173526 001342 BNE RPRTRY ; YES-- ERROR-- TRY AGRIN
3062 Q00S530 005700 173530 005700 15T RO tRERD FUNCTION?
2063 00SS32 100247 ;173532 100247 BPL CLRPC : YES-- B0OT-- GO_TO LOCATION O

270 ; BR HALTO :NO-- DUMP-- HALT WITH RO= O IN DISPLAY

- —— e —
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TUNE 1876 MACY!l E71732) I4-0CT-76& 15:26 PAGE 70
o:svoc P11 ROM CONTENTS TABLES

3 ‘ H

gég : HERE TO MALT ARFTER A DUMP-- DISPLAY RO= O IF NO ERRORS

gg;g 005534 005000 ;173534 005000 HMALTO: CLR RO :DISPLAY RO= 0 TO INDICATE NO ERRORS

3076 005536 007000 ;173536 000000 WALTED: HWALT  ;DIE .

gg;g 005540 030776 173580 000776 8R HALTED :STAY DEAD

gggg : HERE ON ERROR FROM RPOM AFTER RETRYING-- DISPLAY DRIVE STATUS IN RO

3061 005542 016100 ;173542 016100 APEHLT: MOV RPDS(R!1),RO :DISPLAY DRIVE STATUS

3082 005544 000012 173544 000012

gggg 00SS4e 000773 :173%4e 006773 BR HALTED -R.1.P.

3085 :

2085 : START =11 HERE TO DUMP TO RPO4 DISK

88 : NOTE THAT RO-R? HAVE ALREADY BEEN SAVED IN 40-56

3089 . BY PRESSING BUTTON ).

3099 :

3031 - 173550 RPCUMP:

3092 DDSSS0 012702 173550 012702 MOV sRPDCYL ,R2

3093 005552 000631 173552 00063]

3094 0OSSS4 012703 17*55% 012703 MOV 8<RPDTRK¥BITB)> ! (RPDSCT#BITO>,R3

3095 005556 0064I0 ;173556 006410

3085 DOSSE0 012700 ;173560 012700 MOV 881T15! (CRPURIT+RPGO>#BIT8> RO ;D0 A WRITE, UNIT ¢ O

3097 005562 130460 :17356z 130400

3098 0O0SSE4 012704 :i73S64 012704 MOV 8-<1024.#28.>,RY ;SET TO DUMP 28 K

3099 00SSEE 110000 173566 110000

2100 (0OES70 005905 ;173570 00S00S CLR RS :CLEAR INDEFINITE RETRY BIT

3101 C2SE72 000714 ;173572 000714 eR RPSTRY ; START DUMP GOING
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TUNE 1876 MACY1! 27:732) 14-0CT=-78 15:26 PRGE 71
UIBNDG.PIL ROM CONTENTS TABLES
gigg :BM873F - KL1D (PDP-11) 256 WORD BOOTSTRAP RGM VERSION 3(23) MACYll 27(657) 22-AUG-75 10:30 PAGE 7
’ : INTERNAL BUTTON %4 -- DUMP AND BGOTSTRAP THROUGH DTEZ0
: DTE20 DEFINITIONS
: NOTE THRT ALL DTE20 REGISTER DEFINITIONS AND BIT DEFINITIONS
; ARE IN SOEF IN SYSMAC.SML
. 000040 BTESIZ= 40 EACH DTE OCCUPIES 20 uonos IN EXTERNAL PRGE
: 000004 DTEMAX= 4 'MAX OF 4 DTE'S ON A PDP-1
: : BUTTON &4 -- INITIATED BY '-10 RELOAD -11' BIT
005574 010037 ;173574 010037 éuronq. MOV RO, ROTOR?+0 :SAVE RO IN 40
005576 000040 173576 000340
00SE00 012700 173800 012700 MOV 108,RO :GET RETURN RDDRESS IN RO
00Se02 173606 173602 173606
005604 000664 ;173604 0006EY B8R REGSAV :SAVE R1-R?7

REGISTERS SAVED-- LOCK FOR THE DTE2O WHICH PUSHED THE BUTTON
THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DOORBELL
RINGING AND HARVE THE VALUE 13865 (OCTAL) IN IT'S

TC -10 BYTE COUNT TOlOBC.

NXi4 (TIME-OUT) TRAP IS USED TG SKIP NON-EXISTANT DTEZ20’S.

[ KB R T 2% T X X R ¥R Y]

BUFRZEREBEBUR R OB en Seth w0 BB IR AL

W WKLV W WD LW L W W LI L) () G G GG G L) LG ) G () L G (I LD LU ) L LI LI LI L)
o ot s s ot Pt Pt et Pt e e Pt ot ot s ot it fm s bt Pt ot 0 it 8 o et ot Pt s ot et § 0 it B & et Pt ot e s s e

|
! 00S606 00SO0S ;173606 00S00S 108:  CLR RS - ADDRESS LOCATION ZERO
| 005610 012500 ;173610 012500 MOV (RS)+,R0 :SAVE O IN RO
| 00SEl2 012501 ;173612 012501 MOV (RS)+ R} SAVE 2 IN Rl
005614 011802 ;173614 011802 MOV (RS),R2 :SAVE 4 IN R2
00SEle 012725 ;173616 012725 MOV 821§, (RS)+ :SET 14XM TRAP ADDRESS IN Y4
| 005620 173634 ;173620 173634
| 005522 011503 173622 011503 MOV (RS),R3 +SAVE & IN R3
| 005624 012715 ;173624 012715 MOV 8PR7, (RS) :SET PRIORITY FOR NXM TRAP
ag 005626 00G340 173626 000340
| ! ! LOOP THROU™Y ALL DTE'S
| 43 00530 G12704 ;172630 012704 208: MOV sDLYCNT-DTESIZ,RY ;POINT TO DTE 8 -1'S DELAY CCUNT REGISTER
44 G9EE3z 175340 :173632 174340 \
g : (WILL BUMP TO & O;
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JUNE 187 MACYIL £7(732)  14-0CT-TE 15:26 PAGE T2
DoBMDG. P11 ROM CONTENTS TRBLES

3146 :

g{:g : HERE ON NXM TRAP-- RESET SP AND TRY NEXT OTE

3149 0OSB34 012706 1173634 012706 big:  mov %4, 5P :SET SP TC 4, STACK IS LGCATIONS 2 AND O

3%?? 003e36 000004 ;173636 0O0OCH

mamWGWMmemméa ADD #DTESIZ,RY :BUMP TO NEXT DTE’S EXTERNAL PAGE ACDRESS

3153 00Se42 D000 ;173842 G

mwmw1WMmemm 7518 RY . 1S THIS THE END OF THE DTE'S?

3155 ; ; NOTE_THAT THE [AST DTE IS AT 774540

3156 . AND THAT NOW Ri= 774600 IF END

3157 00SeMe 100770 173646 100770 BMI bog ; YEG-- START ALL OVER, UNTIL A DTE

3158 SAYS HE PUSHED' THE BUTTON

3159 O0SESO 032764 173650 032764 BIT 4701108, STAT-DLYCNT(R4) ;DOORBELL RINGING?

3160 055652 004000 ;173652 004000

3161 0DSESY 000034 ;173654 00034

3162 005656 001770 ;173556 001770 BEQ  22% NO-- TRY NEXT DIE

3163 005660 02RMI7 $1736B0 026417 CNP T610BC-DLYCNT(R4}, (PC) sDOES THIS ONE HAVE 1385

3164 005862 000014 ;173662 00OD1Y

3165 : IN 17'S 70 -10 BYTE COUNT?

3166 0OSEE4 001365 173664 001365 BNE 228 :NO--" TRY ANCTHER DTE

St i e e e i &

et e e S e S e b o
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005666
005670
00se?2
005674

005712
0CS714
005716
00S720
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2(732) 14-CCT-76 15:26 PAGE 73

:BM873F - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23) MACY1l 27(B57) 22-AUG-7S5 10:30 PAGE 7
' : WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON

! ADDRESS OF DLYCNT REGISTER IS IN R

.
L ]

;173666 010315 MOV R3, (RS) ;RESTORE LOCATION &
;173670 010245 MoV Re,-(RS) ; 4
;173672 010145 MoV Ri,-(RS) ;
;173674 010045 MOV . RO,-(RS) ; O

SRVE FIRST 'i2 DTE REGISTERS DLYCNT TO TO11DT
IN LOCATIONS 130-156

;173676 012700 MOV #DTESAV,RO ; POINT TO SAVE ARER
;173700 000130

;173772 0leN20 298: MOV (R4)+, (RO)+ :SAVE A REGISTER
;173704 022700 cHp 8sT0110T-DLYCNT+DYESAV, RO ;FINISHED?
;173706 000156

;173710 103374 BHIS 29% ;NO-- SAVE SOME MORE

! Rz TO11DT+2

: SET Rl= STATUS REGISTER
: R4= DIRG2 REGISTER
: DO *DIAGNOSTIC RESET’ TO CLEAR DOORBELL AND BYTE COUNT
: "LORDED FLAG
:123712 $35-.
1173712 005724 ST (R4) +
: 173714 010401 MOV RY.RI . S0 DOES R
$173716 012700 MOV #0AESET, RO :SETUP RO FOR 'DIAGNOSTIC RESET’
2173720 000100
+ 173722 010021 MOV RO, (R1)+ :R1 POINTS TO STATUS REGISTER
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JUNE 187

DZBMDG.P1!

005724
005726
005730
005732

005734
005736
005740
035742

005744
005746
005750
005752
005754

005756
005760
005762
005764
005766
005770

pas77e

MRCY1l 27.732)

RIM CONTENTS TRBLES

005061
177744
005061
177764

032711
004000
001775
G10014

005061
177766
012761
107400
177762

032711
004000
001775
010014
012705
100000

005007

;173724 005061
:123726 1777494
1173730 005061
173732 177764

1?3?34 032711
$ 173736 004000
: 173740 001775
1173742 010014

;173744 005061
;173746 177766
: 173750 012761
:173752 107400
;173784 177762

;173756 032711
:173760 004000
: 123762 001775
;173764 010014
:173766 012705
:173770 1006000

,1737?2 00s0c?

; REGISTERS:
RO

Rl --
RY --

e We We e we B wy

CLR
CLR

BIT

BEQ
MOV

308:

CLR
MOV

BIT

BEG
MOV
MOV

40%:

CLR

106

14-0CT-76 15:26 PRAGE 74

DRESET (DIAGNOSTIC RESET FUNCTION)
STAT (STATUS REGISTER)
DIAG2 (DIAGNOSTIC REGISTER #2, WHERE DRESET IS)

THE -10 WILL NOW START RERDING -11 MEMORY, AS SOON RS WE SET
THE TO -10 ADDRESS.

WHEN FINISHED, THE =10 WILL RING OUR DOORBELL.
DLYCNT-STAT(R1) ;SET DTE20 FOR MAXIMUM DELAY (ZERO)
TO10RD-STAT(R1) ;START DUMPING -11 MEMORY TO -10

STARTING AT LOCATION O
&TOIIDB (R1) ; IS DOORBELL RINGING (TRANSFER COMPLETE)}?

;NO-- WRIT FOR DOORBELL

308
RO, (RY) s YES-- CLEAR DOORBELL AND ERROR FLAGS

NOW_THE -10 WILL GIVE US R 256 HORD BOOTSTRAP TQ BE READ
INTO -11 MEMORY STARTING AT LOCATION 0.
THE -10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION
OF THE LORDED CODE AT LOCATION'O.

WHEN FINISHED

TOL11AD-STAT(RL)
#IFLOP!<<-25b.>87777>,T011BC~STAT(R])

; START INPUT TO LOCATION O
;256 WORDS, INTERRUPT

; =10 WHEN DONE

$T0110B, (R1) ' ;DOOR3ELL RINGING (LOAD FINISHED)?
40% :NO-- WAIT UNTIL DONE
RO, (RY) : CLEAR DOORBELL ancxnc
881715, RS :SET RS: BITiS= 1, BITO= 0
. TO SAY BUTTON #4 PRESSED
pc ;GO_TO_LORDED CODE, STARTING AT
: LOCATION G
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0<BMDG.PLL

32%8 005774

3250 005776
3251 00577¢

MACYL] 27(732) 14-0CT-76 15:26 PRGE 7S

RIM CONTENTS TRBLES

:BMB73F - KL10 (POP-11) 256 WORD BOOTSTRAP ROM VERSION 3(23)

.

+ 123774 000004
000000 ;17277M C00

1173775 000
END. YF:

000000 ;173776 000
;123777 000

: 174000 000001

L
'
L]
1
L]
’

JOb

FILL TO END OF ROM

LPRINT <«
.BYTE O
BYTE O
BYTE O
BYTE O
END

e m— ———— - —————

MACY1l 27(8S7.

1000> =<, -ROMORC> ;FREE BYTES AT 1000

22-AUG-7S 10:30 PAGE 8
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3258 0C6000

KOB

MRCY1l 27.732) I4-0CT-76 15:26 PRGE 7B
ROM CONTENTS TRBLES

MRP.YG:

:THE FOLLOWING IS A REPRCDUCTION

;OF THE ROM PROGRAM FOR BMB73YG.

:IT_IS HERE FOR COMPARISON TO THE

:RCTUAL RCM AND FOR REFERENCE

sBMB735 - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 277663) 1-JUN-76 09:14 PAR%E 1

.TITLE B8MB?3G - KL1O (PDP-11) 2586 WORD BOOTSTRAP ROM
; THIS IS THE CODE TO BE ENCODED IN THE BOOTSTRAP ROM ON THE BMB73-YG BURRC

MODULE: BMB73G
DATE: JUNE 1976
AUTHOR: RICH MURATORI

COPYRIGHT (C) 1976 DIGITAL EQUIPMENT CORPORATION
ALL RIGHTS RESERVED

A AR L AR LI L PR YR FL L FREYR"Y]

: .ENRBLE ABS,ANA
; ASCII CHARACTER DEFINTIONS
. 000040 SPACE= 4O :ASCII SPACE
: 000001 SyN= | +5CIT SYNC
: 000012 LF= 12 :ASCII LINE FEED
: 000015 CR= 15 sASCIT cnanxncs RETURN
: 000054 C{OMMA= 54 :ASCIT COMM
: 000006 RCK= 6 RSCII RCKNONLEDGE
: 000025 NAK= 25 ASCIT NEG ACKNOWLEDGE
: BUFFER PRERS
. 002100 (INBUF= 2100 LINE INPUT BUFFER
: 002310 DERBUF= 2310 usnscxxzsn INPUT BUFFER
: DL11E REGISTER DEFINITIONS
. 176000 DLRCSR= 176000 :DL11E RECEIVER STATUS REGISTER
: 176002 DLRBUF= 176002 :DL11E RECEIVER BUFFER
: 176004 OLXCSR= 176004 :DL11E TRANSMITTER STATUS REGISTER
. 176006 OLXBUF= 176006 :DL11E TRANSMISSION BUFFER
. 100000 81T15=100000
: 000340 PR7=7¥40 :PRIORITY LEVEL 7
: DTE20 REGISTER DEFINITIONS

174400 OLYCNT=174400  ;DELAY COUNT WORD

174414 TOI0BC=174414 ;T70-10 PDP-11 nsnonv ADDRESS
179416 TO11BC=174416 :T0-11 BYTE COUN

174420 TO10AD=174420 :T0-10 POP-11 MEMO“{ ADDRESS

AR ER T 13




JUNE 1976
D<BMDG.PLI

MACYLl 271732) 14-0CT-7& 15:26 PARGE 77
ROM CONTENTS TRBLES

: 174422 TClIAD=174422
: 179436 T0110T=174426
1744349 STAT=174434
: TO11BC rt

.
.

;70-11 PD
TO 11 PD

ATUS U
GISTER B

P-
p
0
[

g
T

- S -  m rAG— - E———

LO6

-11

11

0
o

HEHORY RDDR:SS
DATA WORD

EFINITIONS
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ROM CONTENTS TRBLES

;8M873G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(£63) 1-JUN-76 09:14 PAGE -1

. 100000 IFLOP=100000 ;I FLIPFLOP BIT
§ DIRG2 DEFINITIONS

. 000100 DRESET=000100 ;DTE RESET \
: STAT REGISTER DEFINITIONS .

&04000 *01109=00“000 ;=10 REQUESTED =11 INTERRUPT

! DEFINITIONS . . .

: 000040 AOTOR?= 4O .SAVE RO TO R? IN 40 T0 56 ‘
: 1
: 000130 OTESAV= 130 ;SAVE FIRST 12 OTE REGISTERS DLYCNT TO TO110T
: : >IN LOCATIONS 130-156
: 173000 ROMCRG= 173000 ;ROM STARTS AT 773000

: ESTABLISH ROM ORIGIN
. 173000 .=ROMORG ;
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DZBMDG.PL1

3346
3347
3348
349

00e000

006016
008020

006022
0Ce0eH
0Ce0e6

006030
00e032
006034
006036
006040

006042
006044
006046
00e0s0
00e0s2

QTEOSH
00e0Sk

NOB

MRCY1]l 27(732) 14-0CT-76 15:26 PAGE 79

ROM CONTENTS TRBLES

:BMB73G -~ KL10 (PDOP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(B63) 1-JUN-76 09:14 PAGE 2

000005 ;173000 0GOOCS
012706 ;173002 012706
0020G0 ;173004 002000
012701 :173006 012701
173374 +173010 173374
105737 ,¢?3018 105737
176004 ;173014 176004
10037 $1730ie 100375
000403 ;173020 000403

000000 ;173022 G000CO
173000 173024 173000
000340 ;173026 000340

112137 ;173030 11213
176006 ;173032 17600
105711 ;173034 10571
001365 ;173036 001365
005005 ;173040 005005

s Bt P
Lol ¢ Adn N |

012701 ;173042 012701
002100 ;173044 002100
105737 173046 105737
176000 ;173050 176000
100375 ;173052 100375

113711 ;173084 113711
176002 ;173086 176002

.SBTTL BOOT FROM MASTER FRONT END
;EXTERNAL BUTTON #1 -- LOAD FROM MASTER FRONT END VIR DLIIE
:DEPRECSING BUTTON #1 CAUSES R LOADER UTILITY PROGRAM (DGQCE) TO BE LORDED

:T0 QCCOMPLISH THIS, THE FOLLOWING CONDITIONS MUST EXIST:

: THE LOADER UTILITY PROGRAM DGGDD MUST BE RUNNING UNDER KLDCP

; IN THE MASTER FRONT END.

; 2) THE '.A11’ FILE FOR DGQDE MUST BE AVAILABLE ON THE SELECTED LOAD

: MEDIUM IN THE MASTER FRONT END.

; 3) THE MASTER FRONT END AND THE SECONDARY FRONT END MUST BE CONNECTED
: THROUGH OLI1E’'S AND A NULL MODEM.

: 4) THE SECONDARY FRONT END MUST HAVE A TTY CONNECTED TO IT.

; SEND BOOTSTRAP _REQUEST TO MASTER FRONT END VIA THE DL1IE. THE
sREQUEST IS IN THE FORM *8 <CR><LF>', WHICH CALLS FOR THE
:B00TING CVER OF DGQCE.A11.

BUTONI: RESET :CLERR THE WCRLD

MOV #2000, SP :SETUP STACK POINTER

MOV #DGQDE, R1 : ADDRESS OF SYNC + BGOT REQUEST
SENDIT: TSTE  2#DLXCSR :1S-DL11E READY TO TRANSMIT

BPL SENDIT :LOOP UNTIL IT IS

BR* IS :BRANCH AROUND POWER -FAIL VECTOR
*******************************;********************i***********
: REQUIRED POWER-FAIL VECTOR - MUST BE AT 173024

.WORD O ;FILLER
.WCRD  ROMORG, PR7

SRERRERREEEERALREA RN LR E R LR R XX LR LR A EEERREER R AR FERERE

18: MOvB (R1)+,J4DLXBUF ;LOAD A CHAR INTO OUTPUT BUFFER
1S1B (R1) ; ANY MORE CHRRS TO SEND?
BNE SENDIT :BRANCH_IF MORE CHARS TO SEND

CLR RS : CLEAR SYNC RECEIVED FLAG
;WRIT TO RECEIVE BOOT PROGRRM (DSGDE.ALL), ONE ASCIIZED CHAR AT
:A TIME, ONE LINE AT A TIME.

AXTLIN: MOV sLINBUF Rl s AODRESS OF LINE INPUT BUFFER
NXTCHR: TSTB  J#DLRCSR :CHAR RECEIVED YET?
BPL NXTCHR :BRANCH IF STILL TO WRIT

; PROCESS THE RECEIVED ASCIIZED CHAR. IGNORE ALL CHARS UNTIL R SYNC
:SIGNAL 1S RECEIVED. A LINE FEED MARKS THE END OF A LINE. THE MAX
:NUMBER OF CHARS PER LINE IS 13I, MORE THAN THAT 1S AN ERROR.

2§: MOVB J¥DLRBUF, (R1)™ ;READ CHAR INTO LINE INPUT BUFFER

’
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MaCYLl £70732)
CONTENTS TRBLES

RoM C
142711

S0 B0 40 A% 09I B O @9

@ Pt Pruts Pt Prat Pt Pt Poo

173060 142711

BilB

BEJ
cMFB

8EQ
TST
BE3
crPB

3t

4=20T-76 15:26 PAGE 80

8200, 'xl)

NXTLHR
(R]},8SYN

35

NXT»HR
(RI)+, aLF

PACKIT

BO7

:CLEAR HIGH GROER BIT OF CHAR

:BRANCH IF YES, IGNORE NULLS
:1S CHAR THE SYNC SIGNAL

-BRANCH IF YES
:HRS SYNC RLREQDY BEEN RECEIVED’
:BRANCH IF NOT, IGNORE C

:1S CHAR A LINE FEED?

;BRANCH IF YES, END OF LINE
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SUNE 1978 MACY1l 87:732) 14-0CT-76 15:26 PAGE 81
0oBMDG.PLL ROM CONTENTS TRBLES
g:ia :BMBT3G - KL10 (PDP-11) 256 WORD HOOTSTRAP RCM MACY1l 27(663) i-JUN-76 09:14 PAGE 2-1
IS 005106 020127 ;173i06 020127 CMP R1,SLINBUF+132. ;HAVE WE RERCHED THE END GF THE BUFFER”
416 006110 QOCe3gs + 173110 032304
3417 006lle 003765 :173112 £037SS BLE NXTCHR +BRANCH IF NOT, GET REST OF LINE
™18 00BIIN 004737 173114 008737 ISR PC, NRKSND :SEND A NEG ACKNOWLEODGE
319 00BI16 17334 ;173116 173346
g:gg 006120 000 ;173120 000000 HALT -TOO MANY CHARS IN A LINE
22 opel22 Bcs2cs ;173122 005205 38: INC RS ;SET SYNC RECEIVED FLAG
ggga 006124 000783 ;173124 000750 BR NXTCHR :G0 GET NEXT C
3425 s UNSCRAMBLE THE ASCIIZED CHARS INTO 15 BIT WORDS. THE FORMAT OF A
426 LINE 1S E WRDCNT,LADDR,DATA,DATR, ...,DATA, CHKSUN (CR. {LF)
427 uHERE WRDCNT 1S_THE WORD COUN} ,
3428 ; LADDR 15 THE Lono ADDRESS )
429 : DRTA IS LOAD O ‘
g:g? ; CmKSUM 1S THE CHECKSUH f
132 006126 012703 ;173126 012793 PACKIT: MOV sDEABUF ,R3 ;GET ADDRESS OF DE-ASCIIZED BUFFER
3433 006130 002310 ;173130 002310
343 006132 012701 ;173132 012701 MOV sLINBUF R} :GET ADDRESS OF INPUT BLFFER
343 006134 002100 ;173134 002100
¥ 00B136 122127 ;173136 122127 CMPE  (R1)+,8'E ;FIRST CHAR IN LINE SHOULD BE AN 'E’
3437 005140 000105 ;173140 DODLOS
3438 DOBl42 00ING3 173142 001403 BEQ 18 sBRANCH IF IT IS
439 DOGIN4 004737 ;173144 004737 JSR PC , NAKSND :SEND A NEG ACKNOWLEDGE
3440 DOBIYNE 173346 ;173i46 173346
333% N061S0 000000 ;173150 0000GO HALT : INCORRECT LINE SYNTAX, FIRST CHAR NOT AN E
43 poe1se 122127 ;173152 122127 1S: CMPB  (R1)4,8SPACE  ;SECOND CHAR SHOULD BE A SPACE
3444 DOEISY 000040 ;173154 0OOOHO
3945 00616k DO!403 ;173156 001403 BEG NXTWRD sBRANCH IF IT IS
946 DOBIEO 004737 :173iB0 004737 JSR PC, NAKSND :SEND A NEG ACKNOWLEDGE
947 006162 173346 ;173162 173346
333% 006164 000000 ;173164 (00000 HALT s INCORRECT LINE SYNTAX, 2ND CHAR NOT A SPRCE
2450 00616k 005002 ;173166 005002 NXTWRD: CiR R2 ;CLEAR WORD FORMER
3451 006170 112100 ;173170 112100 1S: MOVB  (R1)+,R0 READ CHAR FROM LINE BUFFER
2452 00el7e 122700 ;173172 129700 C*P8  aCR,RO : IS CHAR A CARRIAGE RETURN
3453 006174 000015 ;173174 0O0001S
3454 00Bi7h 001774 ;173176 001774 BEQ 13 ;BRANCH IF YES
3455 (006200 122700 ;173200 122700 CNP8  LF,RO ;1S CHAR A LINE FEED
3456 DOez02 000012 ;173202 0OO0l12
7 006204 001422 ;173204 001422 BEQ 33 sBRANCH IF IT IS
3.8 D066 122700 ;173206 122700 CMP8  #COMMA,RO ;IS CHAR R COMMA
3459 D06210 O0O00SH ;173210 000OSH
006212 001415 ;173212 00I41S BEQ 23 :BRANCH IF IT IS
3461 0O0bel4 006302 ;173214 006302 REL RS SHIFT WORD OVER TO MAKE RUOM FOR
3462 00621p 0063C2 ;173216 006302 ASL R? sNEXT CHAR
006220 006302 ;173220 096302 ASL RS
3464 00b222 000402 ;173222 000402 ER 4$ :BRANCH AROUND POWER-FAIL VECTOR
3465 H i!lllliilililili!li!llii!llii!!iiiiiifiliiiiiiliilililli!liiilii
3357 ; REQUIRED POMER-FRIL VECTOR - MUST BE AT 173224

2468 00s224 !73000 ;173224 173000 .UORD  ROMORG, PR?
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ROM CONTENTS TRBLES

000340 ;173226 000340

d0e302 ;173230 006302
006302 :173232 006302
106302 ;173234 006302
042700 1zaaas 042700
000100 :173240 006100
053002 173243 050002
000751 ;173244 0007SI

AipzE3 ;173246 010223

RSL
RSL
ASL
BIC

BiS
BR

MoV

CEERRRERREREREKRE AR IR R AR AR SRR F S SRR IR IR IR RN RIS RS S S SH I ES

Qe

Re

R2
8100,R0
RJ,R2
13

Re, (RI)+

Q)
~)

; CLEAR ASCIIZED BIT

INSERT NEW CHQR INTO WORD
;G0 GET NEXT CHA

;STORE WORD IN BUFFER




JUNE 1978
DZBMDG.P1!

3482
3483
3484

005250
006252

00625

606372

MRCY11 27(732)

ROM CONTENTS TRBLES

:BM873G - KL10 (POP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(863)

;GO FORM NEXT WORD

; STORE CHECKSUM IN BUFFER

- VERIFY THRT THE CHECKSUN IS ZERO,
MOV #DERBUF ,R2

000746
010223

000207

; 173250 000746
;173252 010223

;173254 012702
: 173256 002310
+173260 005000
173862 062200

73264 020203
173266 00c775
1173270 005700
+ 173272 001403
173274 004737

2?8 673345
17. 00000

;173302 013700
+173304 002310
:173306 001413
:173310 012702
;173312 002314
173314 013701
17331& 002312

1123332 173354
1123339 Coobaz

;173336 004737
:173340 173354
;173342 013707
:173344 002312

;173346 012700
173350 0C00eS
173352 000402
173354 112700
173356 000036
173360 105737
1733@2 176004
17dabw 100375
173356 110037
173370 176006
1733?2 000207

BR
38: MOV

CHCKIT:

CLR
15: RDD
CMP
SLY
157
BEGQ
JSR

HALT

,-ORD THE RECEIVED DATA WO
;A WORD COUNT OF ZERQ_INDIC
: THE LOADED PROGRAM AT THE

(ORDIT: MOV

BEQ
MOV

MOV
18: MOVB
MOV8
DEC
BGT
JSR
BR
2s: JSR

MOV

; NAKSND
: ACKSND

AAKSND: MOV

8R
MOVB

15718

BFL
MOVB

RTS

RACKSND:
RESPND:

IS USED
1S USED

EOQ?7

14-0CT-76 15:26 PAGE 83

NXTWRD
R2, (R3)+

’

RO

(Re)+,R0O
R2,R3

18’

RO

LORDIT

PC, NAKSND
RDS
AT
SP
DEABUF, RO

c3

8DEARBUF +4,R2
DEABUF+2,R1
(R2)+, (R1)+
(RB)+ (R1)+
RO

18

PC,RCKSND
NXTLIN
PC,ACKSND

DERBUF+2,PC

E
E

1-JUN-76 09:14 PAGE 2-2

s ADDRESS OF BUFFER

; CLEAR CHECKSUM

;ADD NEXT WORD TO CHECKSLM
sRERCHED END OF BUFFER YET
;BRANCH IF NOT

s 1S CHECKSUM = 07

:BRANCH IF YES

:SEND A NEG ACKNOWLEDGE

; CHECKSUM ERROR

NTO_THE EESIGNRTED PLQCE IN MEMORY,
A_TRANS T
IFIED ADDRE

BLOCK. STA
;GET LORD NORD COUNT

;BRANCH IF IT’S ZERQ (A TRANSFER BLOCK)
s ADDRESS OF FIRST DATA WORD

EXECUTING

;GET LORD RDDRESS

;MOVE DATA FROM BUFFER TQ MEMORY
:MOVE DATA FROM BUFFER TO MEMORY
: DECREMENT WORD COUNT

:BRANCH UNTIL ALL DATA IS LOADED
GO SEND AN ACK

;GO GET NEXT LINE
;GO SEND AN ACK
; START ADDRESS OF LOADED PROGRAM

TO SEND A NEG ACK BACK TO THE MASTER FRONT END.

TO SEND AN RCK.

$NRK, RO

RESPND
$ACK, RO

J#DLXCSR

HESFNU
RO, J#DL XBUF

PC

:SETUP RSCII NEG ACK
+GO SEND I7T

:SETUP ASCII ACK

+1S TRANSMITTER READY”?

sWHLI TIL IT 1S
SEND ACK/NRK

;RETURN TO CALLING ROUTINE
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N 1378 MRCY1L 27(732) 14-0CT-76 15:26 PRGE B4
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P11 ROM CONTENTS TABLES

006374 041001 ;173374 00! DGGDE: .BYTE_ SYN
- ;123375 102 RSCIZ /B/(CR><LF)
006376 00S0LS il733cé 00SOIS
006400 0C0006 ;173900 002
,173401 0c0 BYTE O
DOe402 000000 173402  CAQ BYTE 0
;173403 000 .BYTE O
00B4O4 000000 ;173404 €20 8YIE O
W ;173405 000 BYIE @
00s40e 000000 ;173406 000 .BYTE 0
1172407 009 .BYIE O
00e410 000000 ;173410  COD BYTE O
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JUNE_ 1976 MACY1) E71732) 14-0CT-T6 15:26 PAGE 85
DCBMDG. P11 ROM CONTENTS TARBLES
3551 :BMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACY1l 27(863) 1-JUN-76 09:14 PAGE 2-3
3853 ;173411 000 BYTE 0
3554 006412 0000DC (173412 000 BYTE O
i ;173413 000 BYIE 0
3855 0OB4I4 000000 173414 000 BYTE @
3557 ;173415 000 'BYTE 0
3558 O00E416 000000 ;173416 00O .BYTE 0
3829 1173417 000 '8YIE 0
3560 00B42C 000000 (173420 000 BYTE 0
3561 1173421 000 BYTE 0
3562 006422 000000 ;173422 00O 'BYTE O
3563 1173423 000 'BYTE 0
36e4 006424 00OCOD ;173424 OO0 'BYTE 0
k13 1173425 00O 'BYTE O
3566 00B426 000000 ;173426 00O BYTE 0
3567 173427 000 BYIE 0
3568 006430 000000 ;173430 D00 'BYTE 0
35£9 ;173431 000 'BYTE 0O
3570 006432 020000 ;173432 000 .BYTE ©
3571 173433 0CO 'BYTE O
3572 006434 00ODDO 1734349 000 'BYTE 0
3573 ;173435 000 BYIE 0
3574 (006436 000OCO ;173436 000 'BYTE 0
3575 1173437 000 BYTE G
3576 008440 000000 ;173440 000 'BYTE 0
3577 ;173441 000 BYTE O
3578 0Oe442 000000 ;173442 000 BYIE O
3679 1173443 000 'BYTE O
3580 00B444 000000 ;173444 OO0 'BYTE 0
2c8] 1173445 000 'BYTE O
3582 O0Ob44b 000000 ;I73446 000 'BYTE O
3883 t173947 000 'BYTE 0
3534 00e4SO 000000 ;123450 0OC 'BYTE O
3585 1173481 000 'BYTE O
3586 0OB4S2 000000 ;173452 000 'BYTE 0
357 1173483 000 BYTE 0
3588 0OR4SH 000000 173484 000 BYTE 0
3589 ;173485 000 'BYTE O
3590 00e4Se 0ODOGO 173456 000 'BYTE 0O
359} ;173487 000 BYIE 0
3532 006460 000000 173460 000 BYTE D
3593 1173461 000 BYTE 0
3594 (0Oe4e2 000000 ;173462 000 .BYTE O
3cag :173463 000 BYTE O
3596 006464 000000 ;173464 0O 'BYTE 0O
3597 ;173465 000 .BYTE O
3598 00e4B6 000000 ;173466 000 'BYTE O
3549 ;173467 000 'BYTE 0
3600 006470 000000 ;173470 0OO 'BYIE O
3601 1173471 00O 'BYTE 0
3602 006472 000000 ;173472 000 'BYTE O
3603 1173473 000 BYTE O
3604 006474 000000 ;173474 00O .BYTE 0
}0E 1173475 000 'BYTE O
3606 00e476 0COOD0 ;173476 OCO 'BYTE O
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3607
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006502
006502
006504
00650¢
006510
0Cesiz
006514
008516
006520
00ese2
008524
00852k
006530
0CeS32
0C6S34
00653t

MACY!l 27(732)
RIM CONTENTS TRBLES

:BM873G - KLIO (PDP-11) 256 WORD BOOTSTRAP ROM MACYll 27(6B3)

0Co00e
000000
0000380
0G00G0
000000
000C00
000000
0C0000
000000
000000
0Coo0a
000030
000000
000000
000300
000000

173477
;173500
s 173501
,1?3502
; 173503
: 173504
$ 173505
: 173506
$ 173507
:173510
1173811
:173512
:173513
:173514
:173518
:173516
:173517
: 173520
: 173521
; 173522
$173523
: 173524
: 173525
: 173526
: 173527
:173530
: 173531
:173532
: 173533
: 1735634
:173535
:173536
+ 173537

e -mo @0

14-0C7-

15:26 PAGE 86

L] B\'TE
.BYTE
.BYTE
.BYTE
.8YTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
L] B\‘TE
.BYTE
.BYTE
.BYTE
.BYTE
.EVEN

COoOO0O0O0000O00000OOOOOO0O0OO0OO0O0O00O00O0

HO?7

1-JUN-76  09:14 PAGE 2-4




JUNE 1876
DZBMDG.P11

006540
00esS42

006544
006546

0Ls550
00t SS2
006354
006';56
00eS60
0ri6Sk2
00)656eH
006566
006570

00es72

MRCY1L 27(732)

ROM CONTENTS TABLES

:BMB73G - KL10 (PDP-11) 256 WORD BOOTSTRAP ROM MACYLl 27(663)

’

810037
000056

812700
0060S6

010640
010540
010440
010340
010240
010140
014000
000177
004264

400000

173540

; 173540 010037
:173542 000056

; 173544 012700
;173546 000056

; 173550 010640
:173552 010540
:173554 010440
;173556 010340
: 173560 010240
: 173562 010140
: 173564 214000
: 173566 000177
:173570 004264

; 173572 000000

107

14-CCT-76 15:26 PAGE 87

.SBTTL REGISTER SAVE ROUTINE

RET:

L2 A LR LA TR TR TR TR TRE-Y R TR T IR TR Eryy

8R
<RETURN HERE)
ALL REGISTERS RESTORED

REGISTER SAVE ROUTINE

REGSAV IS CALLED TO SAVE THE GENERAL REGISTERS RC-R?
IN MEMORY AT 40-56 (LOCATION ROTOR?).

CALLING SEQUENCE:
MOV RO ROTOR?7+0
MOV uRET RO

GSAV

. =ROMORG+540
REGSAV: MOV RO,ROTOR?+16
MOV 8ROTOR7+18, R0
MOV SP, - (RO)
MOV RS, -(R0)
MOV RY, -(RQ)
MOV R3, - (RO)
MOV R2,-(R0)
MOV R1.-(RO)
MOV -(RD) ,RO
Inp JROTOR7+16
JMORD O

; SAVE RO RS PC IN 56

;RO NOW POINTS TO 56

;SAVE SP IN S
:SAVE RS IN B2
;SAVE RY IN SO
; SRVE R3 IN 46
SAVE R2 IN 44
;SAVE R1 IN 42

'RESTORE RO FROM 40
:G0 TO SAVED PC

;FILLER WORD

1-JUN-76 09:14 PAGE 3




JJNE 1976
CIBMDG. P11

006574
006576
006600
0Ge602
00604

006606
006610
Q0eble
006614
006616
006620
00bb22

00bbau
00682k

006630
0Ogk32

Goee34
00ee3e

006EH0
0Oeeue
0Cee44

00ee4e
006650

00eeCe
20b65H

JO7

MRCYILl 27(732) I4-0CT-76 15:26 PRAGE 88

ROM CONTENTS TABLES
+BM873G - KL1O (PDP-11)

: 000040

: 173574

§10037 ;173574 010037
000040 ;173576 GCOOMO
012700 ;173600 012700
173806 ;173602 173606
000755 ;173604 0007SS

00Sa05 ;173606 00S00S
012530 ;173610 012500
012801 ;i736lc 012501
011502 ;173614 B11502
012725 ;173616 012725
173634 ;173620 173634
011503 ;173622 Q11503
012715 ;173624 012715
000340 ;173626 000340

01e704 ;173630 012704
174340 ;173632 174340

012706 ;173634 012706
030004 ;173636 0DOOOM
062704 ;173640 062704
000340 ;173642 000C40
105704 ;173644 105704

foo?70 ;173846 100770

832764 ;173650 032764
004000 :173652 004000
000034 ;173654 000C34

256 WORD BOOTSTRAP ROM MACY1l 27(B83) 1-JUN-76 09:14 PAGE 4
.SBTTL DUMP AND BOOTSTRAP THROUGH DTEZ20

: INTERNAL BUTTON #4 -- DUMP AND BOOTSTRAP THROUGH DTE20
BrESIZ= 4O :EACH DTE OCCUPIES 20 WORDS IN EXTERNAL FAGE
: BUTTON #4 -- INITIATED BY ’-10 RELOAD -11' BIT
' . =ROMORG+574
BUTONY: MOV RO, ROTOR7+0 :SAVE RO IN 40
MOV #108, RO :SET RETURN ADDRESS IN RO
BR REGSAV :SAVE R1-R?
* REGISTERS SAVED-- LOOK FOR THE DTE20 WHICH PUSHED THE BUTTON
: THE DTE WHICH PUSHED THE BUTTON SHOULD HAVE THE DCORBELL
: RINGING AND HAVE THE VALUE 1365 (OCTAL) IN IT'S
. T0 -10 BYTE COUNT TO108BC.
: NXM (TIME-OUT) TRAP IS USED TO SKIP NON-EXISTANT DTE20’S.
los:  cLR RS nooaess Locnrxon 2ERO
MOV (RS)+,R0 :SAVE G IN RO
MOV (RS)+.RI 'CAVE 2 IN Rl
MOV (RS),R2 :SAVE 4 IN R2
MOV %218, (RS)+ +SET an rnnp ADDRESS IN 4
MOV (RS),R3 :SAVE & IN R3
MOV #PR7. (RS) :SET PRIORITY FOR NXM TRAP

LOOP THROLGH ALL DTE’S
b0§: MOV WDLYCNT-DTESIZ,R4 ;POINT TO DTE # -1'S DELAY COUNT REGISTER
. (WILL BUMP TO & D)
! HERE ON NXM TRAP-- RESET SP AND TRY NEXT DTE
big: Moy wd,5P ;SET SP T0 4, STACK IS LOCATIONS Z AND O

228: RDD #DTESIZ,RH ;BUMP TO NEXT DTE'S EXTERNAL PARGE ARDDRESS

TSTB R4 :1S THiS THE END OF THE DTE’S?
; NOTE THAT THE LAST DTE IS AT 774540
AND THAT NOW R4= 774600 IF END
BMI 208 1YES-- START ALL OVER, UNTIL A DT
SRYS HE PUSHED THE BUTTON
BIT 8701108, STAT-DLYANT(RD) -DOORBELL RINGING?
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JUNE 1976 MACYIl &7.732) 14-0CT-7b 15:26 PRGE 89
<BMDG.P1l ROM CONTENTS TABLES
3°35 0086S6 001770 ;173656 001770 BEQ ces +NO-- TRY NEXT DTE
3-36 (C0BE6O Ocevl7? ;173660 02417 CMP TO10BC-DLYCNT (R4}, (PC) ;DOES THIS ONE HAVE i385
3737 006esa 000014 ;173662 Q00QIM
3.38 N IT'S TQ -10 BrTE COUNT?

. : 1
3739 00Beed 001385 ;173584 00136S BNE 22% :NO-- TRY ANCTHER OTE




JUNE 1576
0ZBMDG.P1I

3741
3742
3743
3744
3745
374

374

3748
3749
3780
3751

006666
006670
006672
006674

006676

006706
00710

0ge71e
006714
006716
006720
00&72e

|07

MACY1l 27(732) 14-0CT-76 15:26 PRGE 90

ROM CONTENTS TABLES
;BMB73G - KL1O (PDP-11)

315 ;173866 01
245 1173670 Ol
; 0l

ol

012700 ;173676 012700
000130 ;173670 000130
0ig420 ;173702 0l2420
022700 ;173704 022700
000156 ;173706 0C01S6
103374 ;173710 103374

dos7a4 173712 005724
010401 173714 010401
012700 ;173716 012700
000100 173720 000100
010021 173722 010021

256 WORD BOOTSTRAP ROM MACYLl 27(BB3) 1-JUN-78 09:14 PAGE €

e -0 we B8 S0

298:

WE HAVE FOUND THE DTE WHICH PUSHED THE BUTTON
ADORESS OF DLYCNT REGISTER IS IN R4

MOV  R3,(RS)  RESTORE LOCATION &
MOV  Re.-(RG) Py
MOV RI.-(RE) P2
MOV RO.-(RS) : 0

SAVE FIRSY i2 DTE REGISTERS DLYCNT TO TOI1DT
IN LOCARTIONS 130-156

MOV sCTESAV, RO :POINT TO SAVE ARER
MOV (R4)+, (RO) + :SAVE A REGISTER

CMP #701107-DLYCNT+DYESAV, RO ;FINISHED?
BHIS 23§ sNO-- SAVE SOME MORE

: R4= TOL1DT+2

e We W GeWe WSS we

SET Rl
RY

= STATUS REGISTER
= DIARGE REGISTER

DO 'DIAGNOSTIC RESET' TO CLEAR DOORBELL AND BYTE COUNT
LORDED FLRG

TST (RY4)+
MOV R4,R1 ; SO DOES RI
MOV tDkESET,RD :SETUP RO FOR ’DIAGNOSTIC RESET’

MOV RO, (R1)+ ;R1 POINTS TO STATUS REGISTER
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JUNE 1976 MACY1l 27(732) 14-0CT-76 15:26 PAGE 9l

DZBMDG.P11 ROM CONTENTS TABLES
3777 :BMB73G - KL1O (PDP-11) 256 WORD BOOTSTRAP ROM 1ACYLl 27(663) 1-JUN-76 09:14 PAGE &
3779 ;
3780 : REGISTERS:
3781 : RO --  DRESET (DIAGNOSTIC RESET FUNCTION)
3782 ; RI -- STAT (STATUS REGISTER)
3783 : RY -- DIARG2 (DIAGNOSTIC REGISTER %2, WHERE DRESET IS)
3785 : THE -10 WILL NOW START READING -11 MEMORY, AS SOON AS WE SET
37ee ! THE TO -10 ADDRESS. WHEN FINISHED, THE =10 WILL RING OUR DOORBELL.
3768 006724 00SOB! ;173724 00S0Bl CLR  DLYCNT-STAT(RL) ;SET DTE20 FOR MPXIMUM DELAY (ZERO)
3783 006726 17:744 173706 177744
3790 006730 00SCel 173730 0OSO6L CLR  TOI0AD-STAT(R1) ;START DUMPING ~1i MEMORY TO -10
3791 008722 177764 173732 177764
3742 ; . STARTING AT LOCATION O

3793 008734 032711 ;173734 032711 308: BIT %701108, (R1) ; IS DOORBELL RINGING (TRANSFER COMPLETE)®
3794 00673% 004000 ;173736 OONOOD
3795 006743 001775 ;173740 001775 BEQ 308 ;NO-- WRIT FOR DOORBELL

g;gg 00b742 010014 ;173742 010014 MOV RO, (RY) } YES-- CLEAR DOORBELL AND ERROR FLAGS
3798 : NOW_THE -10 WILL GIVE US A 256 WORD BOOTSTRAP TO BE READ

3799 ; INTO -11 MEMORY STARTING AT LOCATION 0. WHEN FINISHED

3200 : THE ~10 WILL RING OUR DOORBELL, AND WE WILL START EXECUTION

gggé : OF THE LOADED CODE AT LOCATION'O.

3803 00&744 005061 ;173744 005061 CLR TOL1RD-STAT(RL: ;START INPUT TO LOCATION O

3804 006746 177766 ;173746 177766

3805 006750 012761 173750 012761 MOV #IFLOP! ¢<<-25b.>87777>,TO11BC-STAT(R1) ;256 WORDS, INTERRUPT
3806 00B7S2 107400 ;173752 107400

3807 006754 177762 ;173754 177762

2808 : ; =10 WHEN DONE

3803 006756 032711 ;173756 032711 4O8: BIT #7011D08, (R1) :DOORBELL RINGING (LORD FINISHED)?

3810 0OB760 004000 ;173760 004000

3811 006762 001775 173762 001775 BEQ 40% NO-- WARIT UNTIL DONE

3812 006764 010014 ;173764 010014 MoV RC, (RY) CLEQR DOORBELL RINGING
3813 006766 012705 173766 012705 MOV 881715, RS tSET RS: BITIS= I, BITO= O
2814 006770 100000 ;173770 100000

3818 : : TO SAY BUTTON #4 PRESSED
2816 00e772 00s007 ;173772 005007 CLR PC GO TO _LOADED TODE, STARTING RT
2B17 : : LOCRTION O

3E18 :

3819 . FILL TO END GF ROM

3820 :

3821 .

3822 006774 (090000; ;173774 000 BYTE O

3823 +173775 000 .BYTE O

2824 006776 END.YG:

3825 0Ce776 00C300; ;173776 000 .BYTE O

3828 +173777 000 BYTE O

3ke7 ; Q00co! .END
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3328 007000
382§ 007376
3830 007400
3831 007776
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ROM CONTENTS TABLES

000177 MAP.Y.: .BLKW  127.
000001 END.Y.: .BLKW |
000177 MAP.YX: (BLKW l27.
6codo! END.YX: .BLKW 1
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3333

34

3835
236 013200
| 3837 010000
, 3538 010004
3839 01CCO6
38<C 010912
38+1 010014
3842 010020
843 010026
384 010034
3845 10042
i 3846 010050
¢ C10CSk
i 3848 D100eM
P 3843 010072
| 3850 012076
i 3851 010102
3882 Q10106
, 3883 010112
. 3854 010116
325 01ClgY
3856 019132
3857 010136
, 3858 Ci0i42
3853 Q10146
3860 010180
3861 01015
3852 010160
2863 (010166
2864 0i0172
36865 010174
3866 010200
2867 010208
22e€ 012210
26e3 010214
3870 010222
3871 013228
2872 013230
3873 010234
2674 010236
3875 GiGz¥d
3876 [10244
2877 01C2852
010260
2879 010286
3680 010274
3eel 010300
3ee2 010300
363 010306
3e24 010310
€8S 010316
2eBt 0103eM
Zeg7 0l0332

00000+
171174

000004
010236
173400

000004

GJ0004

171474

002000
00277¢
173778
gcoloe

000020
200022
€0C033
000032
Q03034
000236
171014

pCS314
0GOJCH

000004

173000

000C04

000770
00Sese

173000

000726
000722
000724
00See2

BO8

14-00{7-T6 (5:26 PRGE 93
BLES

CRERRER AR AR NS REAB R VR RERERARERARRRERRAF LA ARSI RFRRESRERFEERS

INITIALIZATION AND START UP OF PROGRAM.
TREPRRRRR R EERERRARERERRRR AR RS AR SR SRR IR SRR A SRR R RS RSRAPL S

.
L

RESTRT:

START:

31 §

E4s:

MOV
LR
CcMP
SNE
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
CLR
CLR
MOV
CLR
CLR
MOV
MOV
CLR
CLR
15T
BNE
JMP
MOV
MOV
TST
NOP
MOV
cHP
BNE

sSCMTAG,RE
(Rb)+
ISEKS ,Rb

85TACK, S
osscopt anxorvzc
8340, as}0TVEC+2
sSERROR, J¥EMTVEC
8340, QENTVEC+2
sSTRAP, S8TRAPVEC
uaqo aggsnpvsc+a

INiTFG
TRBLE
8STACK, SP
LSTERR'

DIO
$START,FRG.NO
85, 484

o8
FLAGY
s842
+6
ONT
Ja4 -cSP)

SNOROM, 3
3!1730ﬁ0

(SP)+, ds4
En: YA, 38173000

a4, -(SP)
8654, 38y
38173400

(SP)+ S84
e4S

(SP)+, (SP)+
(5P)+ o84
sMAP. YA, TABLE
8END. YR ALLEND
8173376,LASTA
.ogoxox ' VERSON

MRP.YB,d%173000
69%

sMAP. YB, TABLE
SEND. YB ALLEND
:173776 LASTA
3000102 VERSON

;FIRST LOCATION TO 3¢ CLEARED
Csﬁgﬂ MEMORY LCCATION

;0

:LOOP BACK IF NO

:SETUP THE STARCK PJINTER
IgTEEECTOR FOR SCOPE RCUTINE
EHTEVECTOQ FOR ERROR ROUTINE

EVEL 7
TRRP VECTOR FOR TRAP CALLS

:LEVEL
INITIQLIZE THE LOOP ACDRESS FOR SCOPE

s INITIALEZE TO ASK WHICH TYPE

:INITIALIZE TG ASK WHICH TYPE

:SET THE STACK POINTER

:CLEAR ERROR FLG REPORT

:SET FOR UNEXPECTED TRAP TO ADD 0

:GET RERDY FOR PWR FAIL BEFORE FIRST TEST.

:SET TIME OUT TRAP VECTOR

:SET TIME OUT STAIUS 10 O

{CLEAR TEST 4 INITIAL FLAG

;AM 1 RUNNING UNDER ACT-11

'BR IF #WE RRE* UNDER ncr 11-'

:JUMP IF NOT ACT-11

SRV TRAP POINTER

:PUT IN R NEW ONE

TRY TO RERD THE ROM
NQIT FOR POSSIBLE TRRP
:1IF NO TRAP RESTCRE POINTER
:DOES 1ST HORD COMPARE?
CHECK NEXT

:SAVE LOC H

SET FOR TIMEQUT

:READ FROM 173400

IF NO TIMEQUT, NOT YA
RESTORE LOC 4

;RDJUST STACK
;RESTCRE LOC 4
;15T MAP ADDR
:LAST MAP ADOR
:LAST_ROM_RDUR
;SET ROM_TYPE
:START TEST I

;DOES 157 NORD COMPARE?
: CHECK NEXT MAP

: 1ST MAP ADDR

:LAST MAP ADOR

:LAST ROM ADDR

:SET ROM TYPE
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DISMDG. Pl ROM CONTENTS TRBLES
ggge 012340 000167 021133 IMP PRG! :START TEST |
3 QI03W £98: )

010344 026737 172430 173000 CMP nnp YC, 28173000 ooss 1ST uono COMPRRE?
3891 015382 G80i5 BNE Ex.
3882 010354 013746 000009 MOV asq -(SP) snvs LOC 4
3893 C10360 012737 OIC404 009024 MOV 8768, 204 :SET roa TIMEQUT
3894 (010366 026737 173006 173430 CMP MAP. YC+400, 38173400 .15 IT Y(?
3895 010374 001004 BNE 77 :BR IF NOT YC
389 010376 012637 000OCH MV (SP)+, 384 nesrone LOC 4
3837 010802 O00N0M B8R 788 'YES IT 16 4 v
3838 DIONON 022626 76§:  CMP (5P)+, (5P)+ ADJUST STACK
3899 (010406 012637 00000 778: MOV (spx¢,aaq *RESTCRE LOC 4
3300 010412 000416 BR 743 :CHECK NEXT MAP
3901 010414 78%:
3902 O104I4 012767 003000 000622 MOV 8MAP.YC,TABLE  ;1ST MAP ADDR
3903 010422 012767 003776 0O06.6 MOV 8END.YC.ALLEND :LAST MAP ADDR
904 0I1ON30 012767 173776 000820 MOV 8173776.LASTR  :LAST ROM RODR
3905 Q10v36 012767 000103 0OSlie MOV coonxua VERGON :SET ROM TYPE
39%6 DI0444 000167 DOI0M IMP PRGI :START TEST I
3907 DI1ONS0 74$:
3308 OI0MS0 026737 173324 1730C0 CMP MAP. YD, 38173000 ;DOES 1ST uono COMPARE ?
3909 010456 001016 BNE 798 :CHECK NEXT
3810 0I104B0 012767 004000 000556 MOV 8MRP.YD,TRBLE  :1ST MAP noon
3911 DiC46b 012767 004776 000SS2 MOV 8END. YD ALLEND ;LARST MAP ADDR
3812 DINM7Y4 012767 173776 000554 MOV 8173776.LASTA  :LAST ROM ADDOR
3913 010s02 012767 000I0Y 00S)52 ¥3V 8000104, VERSON :SET ROM TYPE
3914 010610 000167 000780 INP PRG :START TEST I
2915 DIOSIN 798§ :
3916 010614 026737 174260 173000 CMP MAP.YF, 38173000 ;DOES 1ST uono COMPARE?
3817 D10S22 n01nig BNE ays :CHECK NEXT
2918 010524 012767 0Q0S000 009512 MOV 8MAP. YF, TABLE 1anmnwn
3919 010832 012767 005776 DOCSOE MOV 8END. YF,ALLEND :LAST MAP ADDR
3920 0140 012767 173776 000S! MOV 8173776.LASTA  ;LAST ROM ADDR
3321 010546 012767 000106 005006 MOV 8000106, VERSON :SET ROM TYPE
3922 010554 000167 000714 IMP PRG1 :START TEST I
3323 010560 , 84§ :
3924 010560 026737° 175214 173000 CMP MAP.YG, 3#173000 ooss 157 uono COMPRRE?
2925 D10SeE 001016 BNE B83s : CHECK NEXT
3926 010570 012767 006000 0DO4Y6 MOV 8MAP.YG, TABLE  : 1ST MAP poon
36927 010576 012767 J06776 0004M2 MOV $END.YG.ALLEND LRST MAF ADOR
3928 0I10BCY 012767 173776 00044 MOV ¢173776.LASTA  :LAST ROM ADDR
3925 (Qitblz 0l27e7 000107 GO474E MOy £000107 VERSON :SET ROM TYPE
3930 01062 000167 0O00BSO JMP PRGI :START TEST 1
3931 010624 B89s:
3932 010624 104400 011380 TYPE  ,NMATCH -NOT BM873YA OR B OR C OR D OR F OR &
3933 010630 000000 HALT
3934 010632 005767 000416 CONT:  TST INITFG 1S THIS THE FIRST TIME START UP?
2935 010636 001145 BNE 38 :BR IF NOT FIRST TIME HERE.
393 010640 00Sie? 000410 CoM INITFG tSET THE FLRG
2937 010644 104400 012066 2%: TYPE  ,BMB73X s TYPE THE GUESTION.
3938 010650 jOMY12 RDLIN
3939 (010652 012602 MOV (SP)+ R2
2940 0i0eS4 011202 MOV (R2) ,R2 ;PLACE CHARACTER INTO R2.
3941 0i06Se 022702 000052 CMP 852, R2 ‘WAS # HIT?
2942 D010e€2 OCIO1) BNE 64S’ :BR IF NO
%942 010668 012767 07000 000352 MOV SMAP.Y.,TABLE  :SET FOR STRKT OF TABLE
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ROM CONTENTS TABLES

Q12767 007376 00O346 MOV czno ALLEND

012767 173376 002350 - MOV . 3375 LASTA

042702 0000MO0 BIC 840 R2

Qe2702 0C0I0!L EMP :101 R2

001011 ENE 55§

012767 001400 0003!6 MOV #HAP. YA, TABLE

Bic7e? 001776 000312 MOV $E45. YA, ALLEND

012767 173376 CCO314 cq MOV 173376, LASTA
e}

Q22702 000102 CMP 8102,R2

001011 BNE 668

012767 Q02000 0CO2ES MOV $MAP. YB, TRBLE

012767 002776 000262 MOV 8END. Y8 ALLEND

012767 17377¢ O40Zew o MOV 8173776, LASTA

62 000103 CMP cxoa R2

00101 ! BNE

012767 003000 000236 MOV cnnp YC, TRBLE

012767 003776 000232 MOV 8END. YC . ALLEND

019767 173775 (00234 - MOV 2173776 LASTA

0zo702 000104 CMP 8104,R2

00IL1] 8NE 688

01277 004000 000206 MOV $MAP. YD, TRBLE

012767 004776 000202 MOV 8END. YD, ALLEND

Gid767 173776 000204 cas MOV 8175776, LASTR

022702 000106 cHp $106,R2

001011 BNE 69§

012767 0CS000 (000156 MOV $MAP. YF , TABLE

012767 005776 000182 MOV S8END. YF . ALLEND

0127e7 173776 0051SH o MOV 8173776, LASTA

022702 000157 CMP £107,R2

001011 BNE 708

012767 008000 C00126 MOV $MAP. YG, TRBLE

918767 006776 000122 MOV $END.YG.ALLEND

0ig767 173776 000124 208 MOV 8173776, LASTA

010267 004424 MOV R2, VERSON

096767 000102 ST TABLE

001003 BNE 33

104400 012143 TYPE BM. ERR

000635 BR 28

104400 015104 3%: TYPE  ,MSG3

104412 X.X.: ROLIN

012602 MOV (SP)+,R2

011203 MOV (R2), A3

022703 0000kl 2s: CMP 61 ,R3

001002 BNE 4§

000167 000276 THP PRGI

022703 0000&2 4§: CMP 862,R3

001002 BNE 313

000167 001006 IMP PRG2

022703 000063 5$: CHP %63,R3

;SET END OF TABLE
:SET LAST ROM ACOR

;CLERR LONER CRSE BIT JUST IN CASE
NQS R HIT?

;8 NO

:SET FOR START OF TABLE
:SET ENC_OF TRBLE

:SET LAST ROM ACOR

NES 8 HIT??

;BR_IF NO

:SET FOR START OF THBLE
:SET END OF TABLE

:SET LAST ROM ADDR

;WAS C HIT??

:BR_IF NO

:SET FOR START OF TABLE
:SET END OF TABLE

:SET LAST ROM ADOR

;WAS § HIT??

18R IF NO

:SET FOR STRRT OF TABLE
sSET END_OF TABLE

:8ET LAST ROM ROOR

;WAS F HIT??

:BR_IF NO

SET FOR START OF TARBLE
sGET END OF TRBLE

:SET LAST ROM ADDR

;WAS G HIT??

:BR_IF NO

:SET FOR START OF TABLE
;SET END OF TRBLE

sSET LAST ROM ADCR

;STORE VERSION TYPE,.

;HAS A MAP BEEN SELECTED?
:BRIF OK.

s TYPE ERROR

:GO AND GET CORRECT MAP.

: TYPE MESSAGE FOR TEST NUMBER

; MOV THE CHRR T0 R3

tWAS 1 HIT??
:BR_IF NO
:GOTO PRG 1
{WRS 2 HIT??
;BR_IF NO
;GOTO PRG 2
sWARS 3 HIT??
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ROM CONTENTS TABLES
noxooa BNE B$
001734 IMP PRG3
oaerna 000064 6%: CMP 864, R3
B o 5 A
167 002732 M GY
104400 015310 33: TYPE M., QM
900167 176E34 IMP RESTRT
000000 TABLE: O
ALLEND: O
007400 EXTMAP: MAP.YX
007776 EXTEND: END.YX
000000 INITFG: O
000000 LARSTR: O
104400 011270 NOROM: TYPE  ,NOROMS ;TYPE
0000 HALT
000776 BR
0050!5 051124 050101 NOROMS: .ASCII
015 044412 020123 .RSCIZ
005015 040S03 023516 NMATCH: .ASCII
0i5 O04i41z 0S011S .ASCI2
011474 .EVEN

;BR_IF NO
:G0TJ PRG3
‘WAS 4 HIT??

GOTS PRg 4
iNETTHER |

CAN'T FIND R RESPCNSE
sNO LORDER INSTALLED?

I-e

<iS><12)/TRAP TO 4 ON ST REQD OF 173000/

1S le>71S LOADER INSTALLED?/

«15>¢1e>/CAN'T IDENTIFY LORDER RS YR, YB,YC,YD,YF OR YG AFTER/
15> <12>/CMP WITH LOC 1730G0/

OR 2 CR 3 JR 4 wiS HIT
s TYPE ””" GO 7O THE 2EGINING.
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ROM CONTENTS TRBLES

003736
167510
Q00004
167356

000322

167412

165742

165712
000178
00016k

: PROGRAM |

; THE _PURPOSE OF PROGRAM 1 IS TO READ THE ROM AND
; VERIFY THRT THE DATA IS CORRECT. ALL ADDRESSES
:ARE READ, EXCECPT THE TRAP VECTOR, FIVE TIMES.

:THE SECOND PART OF THIS TEST VERIFIES THRT TRYING
;TO WRITE THE ROM RESUTS IN A TIME OUT TRAP.

;ALL RDDRESS ARE WRITTEN WITH A -1

; JAND ARE EXPECTED TO TRAP.

PRGI: MOV
MOV
PRG.1: MOV
MOV
MOV
MOV
MOV
19: MOV
cs: CMP
BNE
CcMP
208: CMP
BNE
CMP
MOV
MOV
MOV

2ls:

2es: BIT

233: cMp

103: BIT

#PRG!,PRG.NO
8500, 1COUNT
sNO. YRAP, 98y
8173000, A0
2%, SLPADR
TABLE, RY
LASTA’LAST
$5. .R3
173024, R0
20%

(RO} +, (R4)+
173224, R0

2l

(RO)+, (RW)+
RY, $GDDAT
RO, SBDDAT
(RO), TEMPY
(RY) . TEMP3
TEMP3, TEMPH
228

1
$BIT11,SWR
233

R3
cs

LAST,RO
108

(RO)+, (R4} +
18

g%ITO,SNR
8173776,LAST

33

8173776, LAST
EXTMAP, RY
(RO)+

18

; SET_FOR PUR FRIL

;00 THIS TEST 500(8) TIMES.
;SET FOR UNEXPECTED TRAP,

; SET_BEGGINING RDDRESS

; IF_SWid=1; GOTO 2§ WHEN SCOPE IS HIT
:SET START OF MAP

:SET_LAST RDDRESS

;00 ERCH ADDRESS S TIMES,
;DON’T DO_THE VECTOR ADD.
;BR_IF NOT THE VECTOR RDD.
;UPDRTE TO NEXT ADDRESS
;DON’T DO THE TRAP VECTORS
;NO THIS ISN'T R _TRAP VECTOR.
s UPDATE THE POINTERS..

;RERD THE ADDRESS
;READ THE SOFTWARE RDDRESS

;BR _IF GOOD

; INCORRECT COMPRRISON.

; GUICK PRSS.?

;BR IF YES

+HAS THAT ADD BEEN RERD S TIMES?
;BR IF NOT S TIMES

s WAS LAST ADDRESS CHECKED?

:BR IF YES

+LOCK ON THIS RADDRESS IF S.l4=l
+UPDATE THE POINTERS.

+CONTINUE THE TEST.

-EXTENDED WORD TO BE CHECKED?
:BR IF NO CHECKING.

:1S ALL THE TEST DONE?

‘BR IF YES.

:SET LAST ADDRESS.

:SET EXTENDED MAP.
:POP_POINTER

:G0 DO THE TEST.
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4087
4068
:059
3850 BioR
4yo72 011720
4073 011726
47y 011732
407S 011736
4o™e Dil1740
40 011742
5078 01174
4373 011750
4C80 Q11782
408; 011756
4082 011760
4083 011764
4084 011766
4085 011772
4086 012000
4087 012002
4388 012004
4089
4090 012006
4291 012014
4092 01201k
4093 Dj12022
404 012024
4095 012026
409% 012032
4097 012034
4098 012036
4099 012040
4100 0l2042
4101 012046
4102 012050
4103 0lz054
4104 012060
4105 012064
4106
4107 01206E
012111
012131
912143
01217}

012737
212703
022700
001001
2?ﬁ

032767
001404
022700
001407
000402
026700
001403
000004

%7(732)
NTENTS TABLES
: TRAP.
7 717 :
Blechy piiggg ie7ive 39
011766 000004
000005 43
173024 5%
173224 24s:
17772727 258:
167242
001100 6%
004000 165E70
00000! 168554 303:
173776
177224 318
22%:
167182 78:
003426
177414
177424 8%:
LRST:
Q40515 047111 BMB73X: .
Q42012 0S3105
041012 034115 .
025012 040454 BM.ERR: .
020040 D425¢6 VE@E&

GOS8

14-0CT-76 15:26 PAGE 98

+TEST THA( WRITTING ROM RESULTS IN A TIME OUT

HSV
MOV
MOV
MOV
CMP
BNE
1ST
cMP
8NE
TST
MoV

. - ————

s13:3807k0

:BS aaﬂ
3173024 RO

(RO)+
$173224,R0
25$

(RO)+
-1, (RD)

RO, TEMPY
e

#STACK, SP
:BITll SWR
303

R3
cs

#8170, SUR
319
$173776,R0
7%

328
LRSTR,RO
73

(RO)+

4§

éCOUNT
PC,EOP

PRET
PRG. |

L U SRR R J5

+SET FOR TIME OUT TRAP

;00 EACH ROD §_TIMES

:CHECK FOR A TRAP VECTOR
sBR_IF_NOT_VECTOR

sUPCITE THE_REGISTER POINTER
:CHECK FOR THE OTHER VECTOR
:BR_IF _NOT THE VECTOR
:UPDATE THE POINTER

:WRITE ROM WITH R -1

:MAIT ONE INSTR. TIME

;WRITING ROM DIDN'T TIME OLT.
:RESTORE STACK
:QUICK PASS?

;00 EACH ADD S TIMES
:NOT DONE WITH THIS ONE YET.

EéT%?DED 128. WORDS TO BE CHECKED?

;8 NO
‘HAVE ALL 256. WORDS BEEN CHECKED?
:BR_IF ALL DONE

:KEEP_GOING

:ALL_DONE??

sHAVE ALL 128. WORDS DONE?

:CHECK SW14 FOR FREEZE!!

:UPDATE TO NEXT ADDRESS

:G0 DO _IT AGAIN

: ITERATION COUNT DONE?

:BR_IF NOT DONE.

:TYPE END MESSAGE

:G0 DO_IT AGAIN.

;GO RESTART.

<15> (12> /MAINDEC~11-DZBMDG/
¢15>¢12>/DEVICE VERSION/

(15>¢12)/BMB73-Y/

«15>¢12>/%,A,B,C,0,F,G ONLY./
/"~ VERSION: BM8?3-Y’
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CoBMDG. P11 ROM CINTENTE ThBLES

4108 : PROGRAM 2

4109 +BLIND READ FROM ROM.

4110 :THIS PROGRAM WILL DUMP THE CONTENTS OF THE ROM OUT

4111 :PERFORMING NO CHECKING AT ALL.

:iig ‘PLEASE NOTE: NG CHECKING 1S DONE.

4114 Q012216 012767 012216 003214 PRG2: MOV 8PRG2,PRG.N0  ;SET FOR POWER FAIL

4115 012224 012737 015442 000004 MOV 8NO. TRAP,g%4  :SET FOR UNEXPECTED TRAP TO 4

4116 012232 016767 177020 177624 MOV LASTA, LAST

4117 01224C 0&2767 000002 177616 ADD 82 LAST

4118 012246 012700 173000 218: MOV 173000, RO «SET RO WITH THE STARTING ROM ACD.

4119 Q12252 016703 176766 MOV TABLE,R3 :SET POINTER.

4120 012256 104400 012576 TYPE  ,DH.2 s TYPE MESSRGE

4121 012262 104400 012660 TYPE  |DH.28 : TYPE THE HEADER

4122 0looke 012767 000007 166726 13: MOV k7, TEMPS :SET COUNTER

4123 012274 011001 MOV (RO’ ,R1 :READ THE ROM

4124 012276 010067 166722 MOV RO, TEMP3 ,srone RO

4125 012302 010167 166720 MOV R1' TEMPY :STORE Rl

4126 012306 022767 007000 176730 CMP sMAP.Y. TABLE  ;IF BM873.Y SELECTED FILL TRBLE

4127 012214 001001 BNE 22% :BR IF NOT BMB73.Y

4128 012316 011023 MOV (RQ), (R3)+ :FILL THE TABLE..

4129 012320 005720 22%:  TST (RO)+ POP THE POINTER

313? 012322 104400 015324 TYPE  ,MCRLF

4132 012326 016746 168672 MOV TEMP3, - (5P)

4133 012332 104402 TYPOC

3;32 012334 104400 015315 TYPE  ,MSPACE : TYPE THREE SPRCES.

4136

4137 012340 016746 16EEE2 MOV TEMPY, - (SP)

4138 012344 104402 TYPOC

94139 012346 011001 7%: MOV (RO}, R1 -STORE ROM DATA

4i40 0i2350 010067 166650 MOV RD TEMP3 :STORE ROM ADDRESS

4i4] 012354 010167 166646 MOV 1) TEMPY :PREPARE DATA FOR TYPE OUT

442 012360 022767 007000 176656 CMP unhp Y., TRBLE 1S BM873.Y* SELECTED?

4143 012366 001001 BNE 238 :BR IF NO..

4144 012370 011023 MOV (RO, (R3)+ ‘FILL THE DATA TABLE

3{35 012372 005720 238: TST (RD)4 :POP THE POINTER

3%:5 012374 104400 015315 TYPE  ,MSPACE

4143 012400 016746 166E22 MOV TEMPY, - (SP)

312? 012404 104402 TYPOC

4152 012406 026700 177452 CMP LAST,RD ;HAS THE HIGHEST LIMIT BEEN HIT?

Y13 Q012412 001404 BEQ 23 :BR IF ALL DONE.

4iS4 012414 005367 166602 DEC TEMPS ' DECRERSE COUNTER

4155 Q012420 001352 BNE 7% ‘BR IF NOT 0: KEEP GOING

3129 012422 000721 BR 18 :G0 TYPE RDDRESS NOW

4158 0l2424 032767 00000! 165136 23: BIT #8170, SWR .15 THE Exrsnoeo 128. WORDS TO BE CHECKED??

4159 0i2432 00I4S5 BEQ 35 :8R IF

4160 012434 012700 173400 MOV 173400, R0 TRESET POINTER OF ROM

4l1el 012440 016703 176604 MOV EXTMAP, A3 tSET SOF TWARE MAP POINTER

4162 Olo444 104400 012772 TYPE  ,DH.2R : TYPE NEW HEADER

4163 012480 104400 012680 TYPE DH cB : TYPE ADDRESS AND +XX
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4164 012454 012767 000007 166540 6&%: MOV 87 TEMPS :SET TYPE OUT COUNTER

4igs Ql2462 011001 MOV (RO) Rl 'READ THE ROM

41gb 012464 010067 166534 MOV RO, TEMP3 s STORE RO

4167 012470 010167 166532 MOV R1' TEMPY :STORE RI

4168 0l2u74 012023 MOV (ROY+, (R3)+ +STORE THE DATA IN SOFTWARE MAP

4169 012476 104400 015324 TYPE MCRL#

4170 012502 016746 166516 MOV temp3, -(sp>

:izé 012506 104402 TYPOC

4

4173 012510 104400 015315 TYPE MSPACE

4174 012514 Ole746 166506 mov  teEMPY,-(SP)

3%?2 019520 104402 TYPOC

4177 012522 011001 8%: MOV (RO} Rl :SAVE THE ROM DATA

4ir3d CizS24 010967 166474 MOV RO, TEMP3 :SAVE THE ROM RDDRESS

3igg 0i2530 010167 166472 MOV R1, TEMPY :SET DATA FOR TYPE OUT

3{35 012534 104400 015315 TYPE  ,MSPACE

4183 DI2540 016746 166462 MOV TEMPY, - (SP)

3%32 012544 104402 TYPOC

4186 01264 012023 MOV (RO)+, (R3)+ :STORE THE DATA IN SOFTWARE TABLE

4187 012550 022700 174000 CMP 1174000, RO ‘HAS THE HIGHEST LIMIT BEEN HIT?

4188 012654 001404 BEQ 33 :BR IF ALL DONE.

4189 012656 005367 166440 DEC TEMPS *DEC TRBLE COUNTER

4180 012562 001357 BNE 8% :BR Y0 JUST TYPE DATA

4191 012564 000732 BR 63 :BR TO TYPE ADDRESS

4192 012566 00S000 33: CLR RO :CLEAR DATA LIGHTS

4133 012570 0000CD HALT ‘HIT CONTINUE TO FROCEED.

4194 012572 000167 177420 IMP PRG2 :GOTO PRG 2

4195 012576 006414 O00SOI2 016412 DH.2:  .ASCII 1% 15y c1dr<12><125¢35)¢37><177>¢177><177>/BLIND READ OF ROM/
012631 015 00412 077577 "ASCIZ <15)<12<15><177><177)> /NOTE: NO CHECKING/
012660 005015 040412 042104 DH.2B: .ASCII ¢15><I2><12>/RDDRESS ADD+00 ADD+02 ADD+04/
612721 040 040440 042104 .RSCIZ + 'ADD+06 ADD+10 ADD+12 ADD+14 ADD+16/
012772 005015 Q42412 052130 DH.2A: .ASCII «15><12><12>/EXTENDED 128. WORD ROM DUMP./
013031 015 QO4I412 C47117 RSCIT «15>¢12>/CONTENTS DUMPED 1S PLACED IN THE SOF TWARE/
013104 005015 040515 027120 .ASCIT  «185>¢<12>/MAP. DATA SHOULD BE VISUALLY INSPECTED!~/

013156 .EVEN

- —— -— P
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4136
4197
4138
4400
4E01
4202
4203
4204
4205
4206
4207
4208
4209
4el0
4211
4212
4213
4214
4215
4216
4217
4218
4219
4220
422l
S4gae
4223
4224
4225
4226
4227

NSNS YR

R &
B -

MACYLl &71732)
RIM CONTENTS TARBLES

016767
104400
016746
016701
104402

104400

104414
0i261l

005721
026701
103413
010167
104400
01E746
104402

Q10167

013156 002254
176054

000770
a1s5217

000340
000114
000104
000122

000342
000191

01531C
000704
015324

165734
185730

01S31S

175734
165702

015324
165672

000&22

14=0CT-78

165744

: FROGRAM 3
+PROSRAM 3 IS THE SAME RS PROGRAM 1 ONLY YOU THE
:USER HAS THE CHANCE TO ALTER THE MAP WHICH IS

; COMPARED TO THE DATA IN THE ROM ADDRESSES

;NOTE THE FOLLOWING COMMANDS:

INSERT DATA; HIT LINE FEED TO ESCAPE.

; 0
;iR
; 2L
;iﬂ
; CR

PRG3:

XHOLD:

13:

108:

SRvV.D:

DRTA
RUN
LIST
RDDRESS
<ARRAGE

JO8

15:26 PAGE 10!

RUN THE PROGRAM

LIST THE SOFTWARE TABLE ON TTY.

INPUT THE ADCRESS OF THE DATA YOU WANT TO ALTER.

RETURN- WHEN IN THE DATA INPUT MODE A CARRAGE RETURN
WAITS FOR NEW DATA.

8PRG3, PRG.NO
TRBLE . RI

R1, ADDRESS
,MASTER

(SP)+,R2
(R2),R2
240 A2
2114, R2
SRv.(

$104,R2
SRV.D
8122, R2
108
SRV.R
101
SRV.A
M. GM
XHOLD
ADDRESS, TEMPY
‘RLF

MC
YemPy, - (SP)
TEMPY R

R2

,MSPACE

(SP)+, (R1)

(R1)+
EXTEND,R!
79

R1, TEMPY

MERLF
YEMPY - (SP)

R1,ADDRESS

:SET FOR POWER FAIL

:DEFAULT STARTING ADDRESS TO MAP
:SAVE THE SOFTWARE ADDRESS

s TYPE AN “¥*

;CLERR LOWER CASE BIT JUST IN CASE
;WAS AN “L™ (LIST) HIT?

;WAS R “D" (DRTAR) HIT?

;WAS AN “R™ (RUN) HIT?

;WRS AN “A™ (ADDRESS) HIT?

:TYPE A 7"
'NEITHER A "L","P","D","R"."A",0R CR WAS HIT.

;RESET ADDRESS POINTER.

; STORE DRTR

;UPCATE THE SOF TWARE ADDRESS
;IS THE LIMIT EXCEEDED

; INPUT " IMIT EXCEEOED!! ERROR.
s SAVE "HE ADDRESS.

; SAVE THE ADDRESS FOR GOOD
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4252 013342 000167 177626 IMP XHOLD
4253 Q013346 104400 015310 73: TYPE  ,M.QM TYPE A "7
:ggg 013352 000167 177616 IMP XHOLD
4256 :YOU ARE HERE BECAUSE vou HIT AN "R"
4257 :YOU TOLD ME YOU WERE GOING TO INPUT AN noonsss
zggg so INPUT THE ADDRESS AND TERMINATE WITH R CARRAGE RETURN.
4260 i0
4261 DI13356 1CH414 SRV.A: RDOCT :READ THE ADDRESS HE WANTS TO MODIFY.
4yop2 013380 0l2e67 000EQD MGV (SP)+,ADDRESS
3523 013364 000167 177604 48 JMP XHOLD "
4265 :YOU ENTERED HERE BECAUSE YOU HIT "L
4266 :YOU TOLD ME YOU WANTED A LISTING or THE SOF TWARE MAP
4267 160 MERE IT IS.
4268
4269
4270 013370 SRV.L:
4271 013370 016700 175650 MOV TABL :GET SOFTWARE MAP
4e72 013374 016767 178646 000178 MOV mu%nmm :SET DEAD END POINTER
4273 013402 104400 015136 TYPE  ,MSGH : TYPE HERDER
4274 (013406 104400 012660 TYPE  'DH.2B : TYPE ADDRESS ADD+XX
4275 Di1y412 012767 000007 165602 18: MOV k7. TEMPS :SET COUNTER FOR ARCCROSS PAGE
4276 013420 011067 165602 MOV (RO) , TEMPY ,cer DATA
4277 013424 010067 16557¢ MOV RO, TEMP3 :GET ADDRESS
4278 013430 005720 TST (RO)+ : UPDATE ADDRESS POINTER
:ggg 013432 10%400 015324 TYPE  ,MCRLF
428] 013436 016746 1BS562 MOV TEMP3, - (SP)
:ggg 013442 104402 TYPOC
3332 0i3444 104400 015315 TYPE  ,MSPACE
4286 013480 016746 1&5552 MOV TEMPY, - (SP)
:ggg 013484 104402 TYPOC
3533 013456 104400 015315 TYPE  ,MSPACE
429] 013462 011067 165540 2%: MOV (RO), TEMPY :GET DATA
4292 013466 010067 165532 MOV RO, TEMP3 :GET ADDRESS
:gg& 013472 005720 TST (RO + *UPDRTE POINTER
4295 013474 016746 165526 MOV TEMPY, - (SP)
“wSb Uiss00 104M0e TYPQC
:ggg 013502 104400 015315 TYPE  ,MSPACE
4299 013506 016703 0CO0BE 3%: MOV DEAD,R3
4300 013512 005723 157 (R3)+ ;UPDATE_POINTER
4301 013514 020003 CHP RO,R3 LIMIT DONE 77
4302 013516 001404 BEQ 13 BR IF YES
4303 013520 005367 165476 4§: DEC TEMPS :DEC DRTA COUNTER
4304 013524 001356 BNE 23 :BR IF MORE DATA T0O GO
4305 013526 000731 BR 18 : TYPE THE ADDRESSS
4206 013530 c$:
4307 013530 032767 000001 184032 BIT #8170, SWR :EXTENDED SOF TWRRE DUMP?
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308

4310

Y
qiig
431
4314
4315
4316
4317
4318
5319
4320
43¢l
4322
4323
43c4
4325
4326
4327
43728
4329
4330
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4547
4348
4349
4350
4351
4352
4353
4354
4355
356
4357
4358
4359
4380
4361
4362

gt3ed8

013542

Dk

0135SM
013560
01356M
013572
013574
013600

013734
013740
013742
013744
013746
013750
013756
013760
013766
013770
013776
014002
014004

MRCY1l 27(732)
ROM CONTENTS TRBLES

80434

026703

PRadAR

104400
016700
016767
000707
000167
000C00

012737
012767
012700
012767
016704
0167€7
012703
022700
001001
022024
022700
051001
022024
010467
010067
011067
011467
026767
001401
104001
032767
001002
005303
001345
826700
001403
600004
022024
600735
032767
001413
022767
001407
012767
B1E704
005720
000716

17=504

015164
012660
175464
175462

177374

015442
0C0s00
173000
013646
175410
175416
000005
173024

173224

165232
16523)
1653 4
1653’ B
165312

004000

176124

000001
173776

173776
175246

14-0CT-76 18:ct

000006

000004
165402

165256
176222

ie8ale

163642

163t12
176076
176066

ey
CHP

T

TYPE
MOV
MOV
ER
63: JHP
DERD: O

LO8

PAGE 103

3

-(R3)

EXTEND,RS
aSGS
,DH. 28

EXTMAP, RO
E§TEND ' DEAD

XHOLD

R IF NO

QUWP
LPUSH POINTE

19pE" eQrEnEEE e

;SET POINTER
:SET DEAD END POINTER
:00 IT AGAIN SAM.

;NOW YOU ARE HERE BECRUSE YOU WANT TO RUN THE PROGRPM
s REMEMBER NOW, YOU SET UP THE MAP.
sARE_YOU SURE’ YOU TYPED IN THE CORRECT DATR.?7?

sHERE WE GO

SRV.R:
RUN3:

RUN.3:

MOV
MOV
MOV
MOV

118: Bl

le$:

15%:

#NO. TRAP, 344
#5006, ICOUNT
173000, RO
23, SLPADR
TABLE, R4
LQSTQ LAST
R3
3173024 RO

{(RO)+, (RY)+
fé7aeéq RO

(RD)+. (RY)+
RY, $GODAT
RO’ 3BDDAT
(RO, TEMPY
(RY) | TEMP3
rsnpé TEMPY

lB%Tll,SHR

§§0)+,(RH)+
$BITO, SKR

35

5}73775 ,LAST
$173776,LAST
EXTMAP, RY

(RO)+
1$

:GET READY FOR unsxpscrso TRAP
:D0 TEST 500(8) TIMES

:SET BEGGINING ADDRESS

1F SWI4=1; GOTO 2§ WHEN I HIT "SCOPE"
1SET sormhna RESUTS

s8ET LAST ADDR ESS

: D0 EACH ADDRESS 5 TIMES.

DON’T DO THE VECTOR ADD.

sBR IF NOT THE VECTOR ADD.

*UPDATE TO NEXT ADDRESS

+1S THIS THE SECOND TRAP VECTOR??

:BR IF NOT VECTOR

s UPDATE THE POINTERS !!

:READ THE ADDRESS
;RERD THE SOFTWARE ADDRESS

; BRANCH IF OK

: INCORRECT COMPARISON.

s QUICK PRSS.

iBR_IF YES

:HAS THAT ADD BEEN RERD 10 TIMES?
:BR_IF NOT 10 TIMES

sWAS LAST ADDRESS CHECKED?

:BR_IF YES

:LOCK_ON_THIS ADDRESS?
:UPDATE THE POINTERS.
:CONTINUE THE TEST.
tEXTENDED WORD TO BE CHECKED?
:BR IF NO CHECKING,

+ 1S ALL THE TEST DONE?
:BR_IF YES.

:SET LAST ADDRESS.

:SET EXTENDED MAP.
:PGP_POINTER

:GO DO THE TEST.




JUNE 1876

DBMDG.

4363
4364
4365
4356
4367
4368
4369
4370
4371
4302
4373
4374
4375
437

4377
4378
4379
4380
4381
4382
4383
4384
4385
4385
4387
4388
4389
4330
439]
4392
4333
4394
4395
4336
4397
11398
4399
4403
1Ll

PIl

014160
Oidlby

MACY1l 27(732)
RIM CONTENTS TRBLES

gi2700

605720
022700
001001
005720
012710
000240
010067
134002
012706
032767
001002
005303
001352
032787
0014CH
022700
001407
000403
026700
001403
000004
005720
000732
005367
001004
004767
000187
000167

020000

173000

000C12
17304

173224

17777
185142

001100
004000

000001
17377¢

1751ek

1650¢2

0C1326
177422
177432

MO8

14-0CT-76 15:26 PRGE 10M

65066
00004

-

163470

163454

’

33: MOV £173000, R0
MOV 5%, SLPADR
MOV 853, 284
4§ MOV 810, .R3
cs; CMP 8173024, R0
BNE 208
15T (RO)+
208: CHP $173224,R0
8NE 21$
TST (RD) +
218: MOV 8-1, (RO)
NOP
MOV RO, TEMPY
ERROR 2
BS: MOV 8STACK, SP
BIT $8IT11,SWR
BNE 22%
DEC
BNE c$
223: BIT #8170, SKR
BEQ 23§
CMP $173776,R0
BEQ 7%
BR 24%
23%: CMP LASTA, RO
, BEQ 7%
248 SCOPE
15T (R0)+
BR
7: DEC ICOUNT
BNE 8%
JSR PC,ECP
IMP RUA3
8%: JMP RUN. 3
ADDRESS: 0

:¥Eg; THAT WRITING ROM RESULTS IN A TIME OUT

T
M

. SE enss ADDRESS

*IF SWid=1: GOTO S AT SCOPE
'TIME OUT tRnP G070 6%

:D0 EACH ADD 19 TIMES

+1S THIS AT THE TRAP VECTOR
:BR IF NO

}UPDATE _POINTER

éﬁ }?Iﬁ AT THE SECOND TRAP VECTOR
' UPDATE THE POINTER

*WRITE ROM WITH A -1

:WAIT ONE INSTR. TIME

sWRITING ROM DIDN'T TIME OUT.

:RESTORE STACK

; QUICK PnSs”

sBR IF YES

:D0_EACH ADD_10_TIMES

:NOT _DONE WITH THIS ONE YET.

éa I?E EXTENDED 128. WORDS TO BE TESTED??

NO
:1S THE EXTENDED LIMIT BEEN TESTED?
:IF YES; GOTO 7%
:1F NO; KEEP GOING.

:ALL DONE??

:IF YES: GOTO 7%

sG0 CHECK SWI4: (FREEZE '?)

:UPDARTE T0 NEX} ADDRESS

G0 DO IT ASAIN

: CHECK ITERARTION COUNT

:MORE T0 GO

:GO TO END OF PASS ROUTINE

co DO TEST AGRIN

| 0

L

oy
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4402
H%83
4404
4405
440
4407
4408
4409
4410
441 ]
4412
413
4414
4415
4416
4417
4418
4413
4420
441
44Zp
4423
4434
4435
442
4427
4428
4429
4430
443]
4433
4433
4434
4435
4436
4437
4438
4439
4440
44y
4442
4443
4444
4445
4446
Y4y?
4448
4449
4450
445 ]
4452
4453
4454
4455
4456
4457

C14166
014174
014200
014204
014212
014216
014220
014224
014230
014234
014242
014250
B14254

014260
Ol42ey
0l42ko

014272
014276
014302
014306
014312
014316
014320
014324
014330
014336

014344
014350
014354
014356

014400

014404
014410

Dl4M]2
Q14416

MRCY11 87(732)

14-0CT-Tb

ROM CONTENTS TRBLES

012767
00SC&7
012706
012767
005767
001106
005167
012705
012704
012737
012767
104400
104400

016746
104402
104400

0141E6
165016
001100
020000
0COS44

000536
000002
014752
015442
003001
014764
018315

164740
015315

015000
015013
173024
173024
173024

001100
173024
015442
173024

015315
164652

173024
015047
173224
173224
018315

164616

104400
104400
012700
005037
010537
000240
012706
012700
012737
013767

104400
016746
104402
013724
104400
81 700

13767
104400

01E746
104402

00See?
0CQ24l

164606

00la44

165006

000C04
164754

000004
164862

164626

NO8

15:26 PAGE 10%

: PROGRAM 4

; PROGRAM 4 CHECKS THE TRAP VECTOR RD
:THE PROGRAM SIMULATES ACTIVATING TH
sFOR EACH CHANNEL AND THEN READS

: THE_CONTENTS OF THE ADDRESS. Te
:ON THE FIRST PASS THE CONTENTS WILL .
:BE TYPED OUT FOR YOU THE !
{USER TO VERIFY. AFTER THIS THE PROGRAM

:D0ES A COMPARE TO THE PREVIOUSLY FOUND DATA

:AND REPORTS AN ERROR IF DIFFERENT THAN

NHRT WAS FOUND BEFORE.

R

1)

ESS.
BUTTON

PRGY: MOV 8PRGY,PRG.NO  ;SET FOR POWER FAIL
CLR LSTERR : PREPARE ERROR CONDITIONS
MOV #STACK, SP :SET THE STACK POINTER =~
MOV 820000, ICOUNT  :SET ITERATION COUNT TO 20C0G:3)
TST FLAGY :HAVE I BEEN HERE BEFOR??
BNE TAG.A :BR_IF NOT FIRST TIME HERE.
COM FLAGH :SET THE FLAG
MOV #2,RS :SET RS FOR SWITCH 1
MOV $LOC1,RY :SET STORAGE Locntxon
MOV #NO.TRAP,2#4  :SET FOR TIME OUT TRAP
MOV $1. TEMP3’ +SET FOR MESSAGE. ON CHANNEL NO.
18: TYPE MEHAN : TYPE MESSAGE AESUT CHANNEL
TYPE iSPACE
MOY TEMP3, - (SP) -
TYPOC
TYPE  ,MSPACE )
TYPE  ,MACTV : TYPE REST OF MESSAGE
28: TYPE | MADDI : TYPE ADDRESS MESSAGE -
MOV k173024, RO
CLR J4173024
MOV RS, 3%173024 WRITE ROM WTTH .SHITCH
NOP :WAIT ONE INSTR. TIME
3%: MOV $STACK, SP :SET THE STACK POINTER
MOV $17302% . RO :SET FOR ERROR MESSAGE
MOV sNO.TRAP, 44  :SET FOR NO MORE TRAPS
MOV 28173024, TEMPY  :READ THE ADDRESS
TYPE MSPACE
MOV teEMPY, -(5P)
TYPOC
MOV aaxraoaq (R4)+ ;STORE THE INFORMATION FOUND
TYPE ADD e s TYPE THE SECOND ADDRESS MSG
MOV 517 :SET FOR ERROR CONDITION.
MOV as173224 TEMPH :STORE ROM DATA

TYPE , MSPACE

MOV TEMPH, -(SP)

TYPOC

INC TEMP3 ;GET READY FOR NEXT SWITCH SETTING
CLC :CLEAR THE CARRY BIT
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230240
177832

000002
014782
015442
173024

173024

001103
015442
173024

173024
g%q?se

i730eM
20Ce22
173074

173224
173224
173224
173224

000040
164430

\77777
173024
173024
0001086
173024
173024
173024

177777
173224
173224
000036
173224
173224
173224

BO9g

i4=0CT-7%  15:88 PriE 10t

L

00000

02C2CH

164406
164402
164472
14466

164342
154434

173224

164250
igd34e

173024

164200
164272

303:

328:

Ry
M
BNE
JMP

MOV
MOV
MOV
CLR
MOV
NoP
MOV
MoV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
cMP
BEQ
£ERROR
MOV
MOV
MOV
MOV
CMP
8EQ
ERRCR
TST

— — —_—— v -

RS
830,P5
1§
PRGY

82,.R3
sLOCT,RY
sNO. TRAP, 3s4
28173024
R3,48173024

85TACK, SP

sNO. TRAP, 284
e
38173024,RS
sLOC1, SGODAT
8173024, SEDDAT
LOC], TEMP3
a:x;éoau,renpq

R1
fot
$173224, R0
38173224 RS

8173224, $BDDAT
3817322%, TEMPY

R1,RS
?13
(R4)+
R3

1$
JCOUNT
TRG. A

8-1 38173224
38173024
8173024, R0
LOCL,RI
38173024 RS
2173024, $8DDAT
28173024, TEMPY
R1,RS

?at

8-1, 98173024
98123224
8173224,R0
LOCL,RL’
38173224, 5

8173224, $80DAT
8173224, TEMPY

RL1,RS

+UPDATE RS _

+ALL SIMULRTED SWITCHS DONE?

:BR IF NOT ALL DONE

+JMP AND DO TEST AGAIN WITH OJT TYPE

:SIMULATE SWITCH |
;GET LOCATION WHERE DATA IS STORED
;PREPARE FOR TIME OUT TRAP

‘WRITE THE ROM

‘WAIT ONE INSTR. TIME

:SET THE STRCK POINTER.
:SET FOR NO MORE TRRPS.
:SET FOR ERROR MESSAGE
:SET FOR COMPARISON

:GET THE DRTR FROM THE RGCM

\]
wr’

;IS THE DATA THE SAME??

;BR_IF GJ0D DATA.

;ERROR. OATA READ FIRST TIME NOT THE SAME
;SET FOR_ERROR MESSAGE

;RERD THE ROM

;1S THE DATA THE SAME®
:BR_IF GOOD DATA )

:ERROR. DATA NOT THE SAME AS BEFORE.
:UPDATE_DATA POINTER.

:CLEAR THE_CARRY BIT

tUPCATE THE SIMULATED SWITHCH SETTING
'HAVE_ALL SETTING BEEN DONE

:BR_IF NOT DONE

: ITERATION COUNT DONE

1BR_IF NOT DCiE

'WRITE_SECONC TRAP VECTOR WITH -1
:2ERO_THE FIRST VECTOR

1SET FOR TYPE QUT IF ERROR

;SET FOR TYPE CUT ROUTINE

'SAME AS ABOVE

;1S DEFRULT LINE SELECTED =TO LINE 1
:BR IF DEFAULY EQUALS LINE |

:DATA NOT EQUAL TO LINE I

;WRITE A -1 TO FIRST VECTOR

+ZERO _SECOND VECTOR

;SET FOR TYPE OUT IF ERROR

:GET DRTA

:READ ROM

;IS LINE | DEFAULT LINE




- - - —————.

€09

© TUNE 1376 MACY1L 27.732) 14-0CT-TH 15:26 PAGE 107
CIBMDG.PIL RON CONTENTS TABLES
4S14 014736 001401 . BEQ 33§ ;BR_IF OK .
4515 CI47N0 104901 ERROR 1 tERRCR_LINE 1 NOT DEFAULT LINE
4516 QI47M2 004767 0QOS3M 338:  JSR BC,E0P : TYPE END MESSAGE,
Hin Ol Goaier el 3P PEAY :GOTO PROGRAF 4 ASAIN
4513 014782 LOCl: O
4520 DI47E4 Loc2: 9
wS3] 014756 0JC0 ik
4532 QlurB0 00oOD Lozd: C
4853 DINTRe QL2402 FiaG4: N

- —

R U
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DOS

% é§}<1$><12>/CHﬁNNEL /

15> 12> /RDDRESS 772G24 CONTRINS: /
«15> 12> 7A0DRESS 773224 CONTAINS: /

1,2,3.4

/
77><177>/sorrunns MAP: /

(IS clar e/ EXTENDED SOFTWARE MAP:/

T NE 1576 MACY1] 27.732) IN-0CT-76 15:26 PAGE 108
I3B0L kL R3M CONTENTS TABLES
YS9 QI4TEY 0OSOIS QW14 QUOSIO MCHAN: .MSC]
0iSn00 O4150]1 0w4524 43536 MACTV: .ASCIZ/
01013 ~ 0I5 D9g9I2 Q42104 MADDI: .ASCIZ
' B15047 _ GIE QWOMI2 Q42104 MADD2: .ASCIZ
et 015204 .EVEN
| 4538 015104 00S0IS 051120 OM3SI7 MSG3:  .ASCIZ <I5)¢12>/PROGRAM NO. (1
01513 O0EW1Y Ole412 077937 MEGH:  .ASCIZ (19> (18)<12)¢35)(375 (1785 (1
015164 005015 020012 CS105 M335:  .A3CIZ
| 215317 I5 035013 000 MASTER: .AEIZ «155<13>/4/
| Dliges 007 OOENO7 OaMIZ M.END:  IASCIZ (75(73(1S)<12)/END PASS BME73-Y/
015950 005015 053520 020128 LASCII <153 ¢12>/PWR UP AFTER/
515266 00SC15 042522 Qweid. JASCIZ <18)<12)/REAL PWR FAIL/
015306 COOOHA M.DOL: .ASCIZ /§/
DIS3I0 00SDIS 37wz 000 MO LASCIZ <IS)c12»/?7/
015315 040 0BOOYD MSPACE: .ASCIZ /
015328 020043 BOOCHO CPACE3: .ASCIZ /7
513324 008D1S HCALF: " ASCIZ (1§12
01537 _ 012 000 nEL CRSCIZ 2

— ——. . ——




—— . - —

015476

iR &

Uwn
—hes
au

OOO0O0O0O00O000O00OOOOCLOILY O
Pt bt e Dt Pt Pt Bmn Pt s Pt e Bt b @ Bt Pa Pue v D ae
(4] TununuTuniunuLdi ooy
S8FE£52R

— 8 —— - S———

MRCY1Ll (7 3¢2)
ROM CONTENTS TRBLES

el
313738 572392
005737 173000

0040
012737 015402
012637 000004

000CCH

000024

0C0004
015332
001i0C
003001
015250

162342
000000

Q00024
012736

1e3510
015223

80852
011474

176426
000042

177706

004711
000e40
000240
000240
000207
gogi0l

EO9

14=20T-76 15:26 PASE 103

.PFRIL: CLR LSTERR
MOV 384, - (SP)
MOV 815 284
ST 98173000
NOP . TRAP IS CAUSED
MOV §PUR. UP, 3824
MOV (SP)+, JuY4
HALT
13: 157 (SP)+
MOV (SP)+, 384
AT ;HQRDNRRB ERR R. ggor ?i
-HI3H ADDR LINES'AND LORD BUTTON WAS ACYIVATED
PuR.UP: MOV s.PFAIL, a#24
MOV 8STACK, 5P
CLR RO
1%: QDD 8{,RO
BNE 18
TYPE MFAIL
CLR PS
INP aPRG. NO
PRG.NO: O
NO. TRAP:
MOV (SP; . XSTORE
BIT 881715, (SP)
BEQ 18
MOV (SP),RO
ERROR Y
MOV 8STACK, SP
CLR PS
IMP 2PRG.NO
18: snnon 3
T1
XSTORE: 0
EOP:  CLR LSTERR
TYPE ,n.gno
TYPE VE sau
MOV o892 R1
BEU X1
CMP agacx.Pnc.No
gﬁ PRGY
MOV J42,R1
BEQ X1
RESET
SENDAD:
LOGIC: JSR PC, (R1)
NOP
NOP
NOP
X1: RTS PC
VERSON: 101

.15 THIS PF REAL?
BY L ORDER
: 175 REAL. PREPARE FOR FLR ‘P

; POP THE STACK.

DN’T FCRCE

+SET DELAY
:WAIT FOR TTY

; TYPE FRILED,
; SET STRTUS TC ZERD

; SEVEN BIT ASCII FOR DEFRULT "R"

—— e ——




JUNE 1876
DZBMDG.PLL

4S80 OISSEM
4581 015572

4621

&
{8 o]
CO0O000000 OO0O0O0O0OOO00O0O00D0OLOD

4631

4634
4635

005015 041520 020072

000
015574

105767
100002

000000
00C407
010046
017600
112046
001005
005726
012600
062716
000002
004767

016746

105366
002770
004767
000772
105777
100375
116677
000207

FO9

1 27(732) 14-CCT-76 15:26 PAGE 110
ROH LONTENTS TRBLES

1633E1

600022

0000Ce

000026
163306

163276
000001
000002
163252
000002 163244

MERRPC: .WSCIZ <«15<12>/PC: /
.EVEN

JJCARLL SECP, .STYPE, .$TYPOCT, .SPOWER, .SRERD
s EERFERRRRE RN R R R R AR R IR R R ERE TR

.SBTTL TYPE ROUTINE

+#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
s ¥THE ROU:INE NILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

s ¥NOTE 1 NULL CONTAINS THE CMARACTER TO BE USED RS THE FILLER CHARACTER.
s ¥NOT 2 FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGUIRED.
:NOT£3 SFILLC CONTRINS THE CHARACTER TO FILL AFTER.

- %CALL :
:#]) USING A TRAP INSTRUCTION
':on TYPE  ,MESADR :MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
% 3 TYPE
;2 MESADR
:%2) USING R JSR INSTRUCTION
: % MOV PS, - (SP) :PUSH PROCESSOR STATUS WORD ON THE STACK
L JSR PC$TYPE :CALL TYPE ROUTINE
" MESADDR :FIRST ADRESS OF MESSAGE
$TYPE: TSTB  S$TPFLG :1S THERE A TERMINAL?
BPL 18 :BR IF YES
HALT ‘HALT HERE IF NO TERMINAL
BR 33 ' LEAVE
18: MOV - RO, -(SP) :SAVE RO
MOV 92{SP),R0 GET ADDRESS OF ASCIZ STRING
23: MOVB  (RO)+,-(SP) H CHARACTER TO BE TYPED onro STACK
BNE M ; BR IF IT ISN'T THE TERMINA
TST (SP)+ :1F TERMINATOR POP IT OFF THE srncx
MOV (SP)+,R0 RESTORE RO
.38 ADD 82, (SP) :ADJUST RETURN PC
RTI *RETURN
4g: JSR PC.7% :G0 TYPE THIS CHRRACTER
c§: cMPB  SFILLC, (SP)+ :1S IT TIME FOR FILLER CHARS. ?
BNE 2% 'IF NO GO GET NEXT CHA
MOV SNULL, -(SP) *GET & OF FILLER cunns "NEEDED
AND THE NULL CHAR.
BS: DECB  1(SP) :DOES A NULL NEED TO BE TYPED?
BLT c$ :BR IF NO--GO POP THE NULL OFF OF STARCK
JSR PC,78 160 TYPE A NULL
BR 13 1L O0P
7%: EEEB asrps :WAIT UNTIL PRINTER 1S RERDY
Sggs SISP) ,35TPB :LOAD CHAR TO BE TYPED INTO DATA REG.

3 5 I BII IR I BB I I I I R30I 303369306 3 36303 3363 360
.SBTTL TTY INPUT ROUTINE
; ¥ INPUT A SINGLE CHARACTER FROM THE TTY
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JUNE
DZBHDG

4636
4637
4638
46539
4640
Y641
4642
4643
4644
4645
4E46
4647
4E48
4649
4650
4651
4652
4653
4654
UESS
4656
4657
4658
4653

1376
Pl

015776

BRREERR

0000000000
&
R

(o Jom [ow ]
AR
8290
LW

MRCY1! E?t“32)

TTY INPUT ROJTINE

042765
0C003e

010346
012703
022703
101408
104410
112613
122713

000004 000002
183220

163214 000LCH
177600 000004

016044
016054

000177
001152
000044
0l1e04e
000015

177227
001154

000004 000002
016044 000004

GO9S

14-0CT-76 15:26 PAGE 11!

s #CALL:
s ROCHR : INPUT A SINGLE CHARACTER FROM THE TTY
s RETURN HERE s CHARACTER IS ON THE STACK
SROCHR: MOV (SP), -(SP) +PUSH DOWN THE FC
MOV H(SPS, 2(5P) +SAVE THE PS
18: TISTB  JSTKS ‘WAIT FOR
BPL 18 *A CHARACTER
MOVB  J3TKB,4(SP) ‘READ THE TTY
8IC 83CC177>  4(5P) :GET RID OF JUNK IF ANY
RTI :GO BACK TO USER

**!i**i*ii*{**!i**!!*l******i****iiii*i*i*i*******!*******ii**!
iznpur A STRING FROM THE TTY

s ¥CALL:
ROL IN . INPUT A STRING FROM THE TTY
Ly RETURN HERE :ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
L% : TERMINATOR WILL BE R BYTE OF ALL 0’S
$ROLIN: MOV R3, -(SP) :SAVE R3
1$: MOV #31TYIN,R3 :GET ADDRESS
25: CMP $3TTYINIG. R3 ' BUFFER FULL?
BLOS 4§ :BR IF YES
ROCHR :GO READ ons cunnncrsn FROM THE TIY
MOVB  (SP)+,(R3) :GET CHARA
CMPB %177, [R3) ;1S IT R RUBOUT
BNE 33 :SKIP IF NOT
4§: TYPE SQUES :TYPE R ’?’
A BR I3 sCLEAR_THE BUFFER AND LOOP
2§: ¥ggg cna> 8s :ECHO THE CHARACTER
CMPB &15 (R3)+ - CHECK FOR RETURN
BNE 2§ :LOOP IF NOT RETURN
CLR3 -1(93) :CLEAR RETURN (THE 15)
TYPE SLF :TYPE A LINE FEED
MOV tsp)+ R3 *RESTORE R3
MOV (SP), 2(SP) *RDJUST THE STACK AND PUT ADDRESS OF THE
MOV 4(SP}. 2(SP) : FIRST ASCII CHARACTER ON IT
MOV sSTTYIN, 4(SP)
RTI : RETURN
83: .BYTE 0O sronncs ron ASCII CHAR. TO TYPE
.BYTE O : TERMINA
STTYIN: .BLKB 8. : RESERVE a BYTES FOR TTY INPUT

li*i*ili*!*lli!i!!i*il!iii***ll**!i!**i!*****l******f**!**i*l**
.SBTTL BINARY TO OCTAL (ASCII) AND TYPE
;:gzlfos---surza HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
" MoV NUM, - (SP) :NUMBER TO BE TYPED
TYPOS CRLL FOR TYPEOUT
.BYTE N i) N=] TO & FOR NUMBER OF DIGITS TO TYPE

s &

H

s &

L .BYTE M M=1 OR 0

) ¥ 1=TYPE LERDING ZEROS

9: 0 SUPPRESS LEADING ZEROS
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DZBMDG.P BINRRY TC OCTAL (ASCII) AND TVPE
4692 - ¥§TYPON~----ENTER HERE TO TYPE OUT WITH T<E SAME PARAMETERS RS THE LAST
4693 ;*STYPOS OR $TYPOC
4634 +#CALL:
4635 ¥ MOV NUM, =(SP) +NUMBER TO BE TYPED
3%35 ¥ TYPON :CALL FOR TYPEOUT
4698 .*STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
4699 ,*CQLL
4700 o MOV NUM, - (SP) :NUMBER TO BE TYPED
3385 Ly TYPOC :CALL FOR TYPEOUT
(¢
5703 016054 OITE4e& 000000 §TYPOS: MOV 2(SP),-(SP; . PICKUP_THE MODE
4704 016060 116667 0000CI 0O0C21M MOVB  1(5P)SOFILL L GAD 2ERO FILL SWITCH
4705 016066 112667 000207 MOVB  (SP)+. SOMODE+! :NUMBER OF DIGITS TO TYPE
4706 016072 062716 000002 ADD 82, (SP) :ADJUST RETURN ADDRESS
4707 016076 000406 BR sr?Pon
4708 D0IBI00 112767 000GOI 000I71 S$7YPOC: MOVB  #],$OFILL :SET THE ZERO FILL SWITCH
4709 016106 112767 000006 000165 MOVE  #b, SOMODE+1 :SET FOR SIX(&) DIGITS
4710 016114 112767 00C00S 000ISY S$TYPON: MOVB 5, SGCNT :SET THE ITERATION COUNT
4711 0lel22 010346 MOV R3,-(5P) :SAVE R3
4712 01EI24 010446 MOV RY. -(SP) :SAVE RY4
4713 016126 010546 MOV RS, -(SP) :SAVE RS
4714 016130 116704 00D14S MOVB soﬁoos+1 RY :GET THE NUMBER OF DIGITS TO TYPE
4715 016134 DOSHOY NEG
. 4716 015136 062704 000076 ADD :s RY -SUBTRACT IT FOR MAX. ALLOWED
4717 016142 110467 000132 MOVB R4 $OMODE :SAVE IT FOR USE
4718 016146 116704 000125 MOVE  SOFILL,RY :GET THE ZERO FILL SWITCH
4719 016152 016605 000012 MOV 12(59) "RG :PICKUP THE INPUT NUMBER
4720 016156 005003 CLR 83 :CLEAR THE OUTPUT WORD
4721 016160 006105 18: ROL RS sROTATE nse INTO "C*
4722 0lble2 000404 BR 33 :GO DO M
4723 0l6l64 006105 2%: ROL RS : FORM ruxs DIGIT
. 4724 Qielbe 00E10S ROL RS
4725 016170 006105 ROL RS
4726 016172 010503 MOV RS,R3
. 4727 Die174 006103 3§: ROL p3 :GET LSB OF THIS DIGIT
4728 016176 105367 000076 DECB  $OMODE TYPE rnrs DIGIT?
4729 016202 100016 BPL 73 RIFN
4730 016204 042703 177770 BIC 8177770,R3 cer RID OF JUNK
4731 016210 001002 BNE 4§ :TEST FOR O
. 4732 Qle2l2 005704 15T RY : SUPPRESS THIS 07
4733 016214 001403 BEQ c§ 'BR IF YES
4734 016216 005204 4g: InC RY :DON'T SUPPRESS ANYMORE 0°S
4735 (016220 052703 000060 BIS %’0,R3 ‘MAKE THIS DIGIT ASCII
4736 OlkeeY 052703 000040 c§: BIS &' R3 'MAKE ARSCII IF NOT ALREADY
4737 016230 110367 000040 MOVB  R3,8$ SAVE FOR TYPING
. 4738 016234 104400 016274 TYPE g 16O rvps THIS DIGIT
4739 016240 105367 0000.2 7%: CECE  $OCNT s COUNT
4740 0lb244 003347 BGT 2 ‘BR IF nons TO DO
4741 Ole24e 002402 BLY 6$ 'BR IF DONE
4742 016250 00S204 INC RY4 : INSURE LAST DIGIT ISN'T A BLANK
4743 016252 00074 BR 28 1G0 DO THE LAST DIGIT
4744 OlB2S4 012605 6S: MOV (SP)+,RS ‘RESTORE RS
4745 0ibeSe 012e0§ MOV (5P)+ RY RESTORE RY
4746 016260 012603 _ MOV (SP)+.R3 :RESTORE R3
4747 Oloee2 Cleeed 000002 00CL0M MOV 2(SP) | 4(SP} :SET THE STACK FOR RETURNING




109

TUNE 1978 MACYIL 27(732) 14-0CT-78 15 26 PAGE 113
D28%0G. P11 BINARY TO OCTAL (ASCII) AND TYPE
Y748 016270 012616 MOV (SP)+, (SP)
4749 16272 00002 RTI : RETURN
4750 018274 000 8%: JBYTE O qronnrr FOR ASCIT CIGIT
4251 016275 000 BYTE O TEXMINATOR FOR TYPE ROUTINE
4752 016276 000 §OCNT: .BYTE O OCTRL DIGIT COUNTER
453 016277 000 §OFILL: .BYTE O + 2ERO FILL SWITCH
4754 016300 020000 SOMODE : 0 :NUMBER OF DIGITS TO TYPE
3;%2 *&****i*********li!i*************i*!*ii*******i***!*******#*!**
:;gg SBTTL SCOPE HANDLER ROUTINE
5759 s ¥SW14=1 LOOP ON TEST
4760 : % THE TEST NUMBER (STSTNM) IS INCREMENTED AND DISPLAYED IN DISPLAY(7:0>
3;25 :%AND THE ERROR FLAG (SERFLG) IS DISPLAYED IN DISPLAY(15:08>
4763 016302 $SCOPE:
4764 016302 006137 177570 ROL JUSWR :LOOP ON PRESENT TEST?
4765 016306 100425 BMI $OVER :YES IF SW14=I
4766 - $888#START OF CODE FOR THE XOR YESTERssuss
4767 016310 000416 §XTSTR: BR 6% - IF RUNNING ON THE "xon" TESTER CHANGE
4768 THIS INSTRUCTION TO A “NOP® (NOP=240)
4769 016312 013746 000004 MOV JSERRVEC, -(SP) :SAVE THE CONTENTS OF THE ERROR VECTOR
4770 016316 012737 016336 000004 MOV 853, 98ERRVEC :SET_FOR TIMEOUT
4771 016324 005737 177060 15T 38177060 :TIME OUT ON XOR?
4772 016330 012637 000OOH MOV (sp)+ J$ERRVEC *RESTORE THE ERROR VECTOR
4773 016334 000404 ER $SVLAD GO TO THE NEXT TEST
4774 016336 022626 c§: CMP (SP)+, (SP)+ :CLERR THE STACK AFTER A TIME OUT
4775 016340 012637 000004 MOV (SP)+ JBERRVEC :RESTORE THE ERROR VECTOR
4776 016344 000406 BR $OVER' :LOOP ON THE PRESENT TEST
4777 D16346 Bg: - 4S48END OF CODE FOR THE XOR TESTERmssis
4778 016346 105267 162530 §SVLAD: INCB STSTAM :COUNT TEST NUMBERS
4779 016352 011667 162530 MOV (SP), SLPADR :SAVE SCOPE LOOP ADDRESS
4780 0ib356 105067 162521 CLRB  SERFLG :ZERO THE ERRCR FLAG
4781 01636 016737 162514 177570 S$OVER: MOV $TSTNM, 28DISPLAY :DISPLAY TEST NUMBER
4782 016370 016716 1E2512 MOV SLPADR, (SP) :FUDGE RETURN ADDRESS
4783 016374 000032 RTI *FIXES PS
‘l;gg !************i**!*******!'********i****i************************
Y
3;3; .SBTTL ERROR HANDLER ROUTINE
4788 *suxs-l HALT ON ERROR
4789 W13=1 INHIBIT ERROR TYPEOUTS
3;3? *GO T0 SERRTYP ON ERROR
4792 016376 $ERROR:
47393 016376 105267 162501 78: INCB  SERFLG :SET THE ERROR FLAG
4794 016402 001775 BEQ 79 :DON'T LET THE FLAG GO TO ZERO
4795 Q016404 016737 162472 177570 MOV STSTNM JsDISPLAY :DISPLAY TEST NUMBER AND ERROR FLAG
4796 016412 005267 162474 INC SERT :INC THE ERROR COU
4797 016416 011667 162474 MOV (SP) SERRPC :GET ADDRESS OF ERROR INSTRUCTION
4798 016422 162767 000002 162466 SUB #2, SERRPC
4793 016430 117767 162462 1624SE MOVB  SERRPC,SITEMB :STRIP AND SAVE THE ERROR ITEM CODE
4800 016436 032737 020000 177570 BIT #5113, J4SUR -SKIP TYPEOUT IF SET
4801 OlE444 00I00Y BNE 2 :SKIP TYPEOUTS
4802 OlE446 004737 016470 JSR PC aussanrvp +GC TO USER ERROR ROUTINE

4803 O0le452 104400 001153 TYPE |, SLRLF




4859

JJUNE 1878
CZBMDG.

Fll

016456
016462
016464
016466

016470
016470
016474
016476
016500
016504

016506

0ib512
016514
0lesS16
016520
016522
016524
016526
016532
n16536

5540

.b542
16544
016550
016554
016556

MRCYL1 27(732)

005737
100001
000000
gcooge

104400
010046
005000
153700
001004

016746
104402

013046
104402
005710
001770
104400
000771
020040
OleeeH

177570

001183

001114

162404

001156
000004

001153
00C00Y

001153

001153

0lee20
000

JO9g

14=0CT-78 15:26 PAGE 114
ERROR HANDLER ROUTINE

2%: 187 gd#SkR ;HALT ON ERROR
BPL 3% :SKIP IF CONTINUE
HALT :HALT ON ERROR!
3%: RTI : RETURN

H ,*****i*************i*******!**********i******i*******i**i*****i

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

; ¥THIS ROUTINE USES THE "ITEM CONTRQL BYTE™ (SITEMB) TO DETERMINE WHICH

s ¥ERROR_IS TO BE REPORTED, IT THEN OBTAINS, FROM THE "ERROR TABLE" (SERRTB),
:#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

SERRTYP:
TYPE

$CRLF :"CARRIAGE RETURN™ & "LINE FEED"”
MOV hn -(SP) {SAVE RO
CLR :PICKUP THE ITEM INDEX
BISB a:sxrsne RO
BNE 1$ -1F ITEM NUMBER IS ZERO, JUST
:TYPE THE PC OF THE ERROR
MOV $ERRPC, - (SP) :SAVE SERRPC FOR TYPEOUT
:ERROR RDDRESS
TYPOC +GO TYPE--OCTAL ASCII(ALL DIGITS)
BR S :GET OUT
18: DEC RO 'ADJUST THE INDEX SO THAT IT WILL
ASL RO ; WORK FOR THE ERROR TABLE
ASL RO
ASL RO
ADD #SERRTB, RO :FORM TABLE POINTER
MOV (RO)+,28 :PICKUP “ERROR MESSRGE™ POINTER
BEQ 33 :SKIP TYPEQUT IF NO POINTER
TYPE : TYPE THE “ERROR MESSAGE™
28: MORD O :“ERROR MESSAGE™ POINTER GOES HERE
TYPE $CRLF :*CRARRIAGE RETURN™ & "LINE FEED"
38; MOV tno)+ 4§ :PICKUP “DATA HERDER™ POINTER
BEQ :SKIP TYPEOUT IF O
TYPE :TYPE THE "DATA HEADER™
4§: JMORD O :*DRTA HEADER™ POINTER GOES HERE
TYPE $CRLF :*CARRIAGE RETURN™ & “LINE FEED"
c3: MOV !RO) RO :PICKUP “DATA TRBLE” POINTER
BNE :G0 TYPE THE DAT
6S: MOV (5P)+ RO *RESTORE RO
TYPE §CRLF "cnnnxncs RETURN" 8 "LINE FEED"
’ RTS pC : RETURN
MOV A(RO)+,-(SP) :SAVE J(RO)+ FOR TYPEQUT
TYPOC :60 TYPE--uCTAL ASCIICALL DIGITS)
15T (RO) : 1S THERE AMOTHER NUMBER?
BEQ 13 iBR IF N
TYPE 3 s TYPE TNO(E) SPACES
BR 78 :LOOP
8%: JASC1Z2 7/ 7 1 THO(2) SPACES
-EVEN

!l!li&*!!i*liliiiill!ii*i!**!iii!**!*i*l!i*i*i**i*l*i*****i*!**
.SBTTL RERD AN OCTAL NUMBER FROM THE TTY
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JUMNE 1976 MACYLIl 27(732) I4-0CT-76 15:26 PAGE 115
DZBMDG.P11 READ AN OCTAL NUMBER FROM THE TTY
4860 : #CALL :
NgB 1 ' RDOCT :READ AN OCTAL NUM3ER
4862 ‘¥ RETURN HERE 'L OW ORDER BITS ARE CN TOP OF TWE STACK
3323 ‘¥ ‘HIGH ORDER BITS RRE IN SHIOCT
4865 016624 011646 §RDOCT: MOV (SP),-(SP) :PROVIDE SPACE FOR THE
4866 016626 01bE6S 000004 000CO2 MOV 4(SP}, 2(SP) : INPUT_NUMBER
4867 016634 010046 MOV RO, -(5P) :PUSH RO ON STACK
4868 016636 010146 MOV Rl,-(SP) :PUSH R1 ON STACK
4863 016640 0!024%6 MOV R2.-(5P) :PUSH R2 ON STACK
4870 O0ieb42 1044912 18: ROLIN REQD AN RSCIZ LINE
§871 Q16644 012600 MOV (SP)+,RC -GET ADDRESS OF 1ST CHARACTER
4872 016646 005001 CLR Rl CLEQR DATA WORD
4873 C16650 005002 CLR R2
4674 016652 112046 28: MOVB  (RD)+,-(SP) :PICKUP THIS CHARACTER
4875 OlBESY 001412 BEQ 3 xr ZERC GET OUT
4876 016656 006301 ASL Rl ¥
4877 016660 006102 ROL R2
4878 C16bE2 006301 ASL Rl s %Y
4679 016664 006102 ROL R2
4880 01£666 006301 ASL RI . %8
4881 016670 006102 ROL
4882 016672 042716 177770 BIC $4C7, ( sp) :STRIP THE ASCII JUNK
4833 016676 062601 ADD (SP)4,R *ADD IN THIS DIGIT
4884 016700 000764 BR + OOP
4885 016702 005726 38: TST (SP)+ :CLEAN TERMINATOR FROM STACK
4886 016704 010166 000012 MOV R1, 12(SP) :SAVE THE RESULT
4887 016710 010267 000010 MOV R2!SHIOCT
4038 016714 012602 MOV (SP)+,R2 :POP STACK INTO R2
4689 016716 012601 MOV (SP)+ RI *POP STACK INTG RI
4890 016720 012600 MOV (SP)+ RO : POP srncx INTO RO
489] 016722 006002 RTI *RETURN
4892 016724 000000 SHIOCT: .WORD O "HIGH ORDER BITS GO HERE
':gga l**!*ii*****il***li**!*!**i*i******!**i*i****i*****************
gggg .SBTTL TRAP DECODER
4897 - ¥THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTION
4898 -¥AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
4843 :%QF THE DESIRED ROUTINE. THEN USING THE ACDRESS OBTAINED IT WILL
338? :%¥G0 TO THAT ROUTINE.
4902 016726 010046 $TRAP: MOV RO, -(SP) :SAVE RO
4903 016730 016600 000002 MOV 2(5P) RO :GET TRAP ADDRESS
4904 016734 005740 15T -(ROD)’ :BACKUP BY 2
4906 016736 111000 MOVB  (RO).RO :GET RIGHT BYTE OF TRAP
49 815740 01000 016746 MOV $TRPAC(RO) RO *INDEX TO TABLE
3339 16744 000200 RTS RO G0 TO ROUTINE
4309
33%? .SBTTL TRAP TARBLE
4315 s #THIS TRBLE CONTAINS THE STARTING ADDRESSES OF THE ROJTINES CALLED
39%4 ' ¥BY THE “TRAP™ INSTRUCTION.

48]5 ; ROUTINE




JUNE 1976
DZBMOG.P11

4316

8526
4327
4928
4329

4331
4937
1§33

017337

017362
017370

017276
017404

017452

MACYIL 27(732)
TRAP TRBLE

0CS01S 047522
005015 O0Sli27
005015 Qu712S

00S01S (040506

00SCI1S Q41520
01S 040412
0iS 05001e
01S 040412
015 0s00le
015 052012

017362

001ii6 001124

00lc224 00ic2b

001116 001226
Ollés 018500

LO9

14-0CT-76 15:26 PARGE 116

020115
05elll
054105
040Se4
020040
Q42104
004503
42104
020103
g40S22

001126
000000

000000
000000

EM1:
EMe:
EM3:
EMY:
DHI:

DHZ:
DH3:
.EVEN
DT1:

DTe:
DT3:

CORMAX:
"END

;CALL=TYPE TRAP+0(104400) TTY TYPEOQUT ROUTINE
:CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING
CﬂLL TYPOS TRAP+4(104404) TYPE OCTAL NUMBER (NO LERDING ZE
:CALL=TYPON TRAP+6(104406) TYFE OCTAL NUMBER (RS PER LAST C
CQLL-RDCHR TRAP+10(1049410) TTY TYPEIN CHARACTER ROUTINE
:CALL=RDL IN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
s CALL=RDOCT TRAP+14(104414) READ AN OCTAL NUMBER FROM TTY

¢15><12>/ROM_RERD DATA COMPARISON ERRCR./

<15><¢12>/WRITING ROM FRILED TO TRAP./

(15><12>/UNEXP TFAP WHILE READING ROM./

(15><12>/FATAL TRAP, ROM PC ON STACK./

1S <¢12>/PC SOFT ROM/
<1=><1E>/RDDRESS RDDRESS ADDRESS EXPECTED FOUND
(1S <¢ie>»/PC

(;5)<12>/QDDRESS QDDRESS/
<15><¢12>/PC CF  PROGRAM /
<15)<12>/TRAP ADDRESS/

$ERRPC, $GDOAT, $BODAT, TEMP3, TEMPY, O

$ERRPC, TEMPY, 0
SERRPC . XSTORE, 0

——
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JUNE 1978
DZBMDG.PLI
RDDRES (014164
RLLEND O0ll24s
BITO = 000001
BITO0 = DOOCQL
BITO01 = 000002
51702 = 000004
BIT03 = D000I0
BITOM = 000020
BITOS = 00004C
BITOS = 000100
BIT07 = 000200
BIT08 = 000400
BITOS = 001000
BITl = 000002
BITID = 002000
BIT11 = 004000
BITl2 = 010000
BIT13 = 020000
RITIN = O4C000
BIT1S = 100000
BIiT2 = 000004
BlT3 = 000010
BIT4 = 000020
BITS = 000040
BITe = 000100
BIT? = 000200
BITE = 000400
BIT9 = 001000
BM.ERR 0lel43
BMB73X 012066
BPTVEC= 000014
CONT 010632
CCRMRX DB17452
DERD 013600
DH.2 012576
DH.2A 012772
DH.2B 0le2bb0
DH1 017164
DHe 017263
DH3 01731S
DISPLA= 177570
DTl 017362
D12 017376
D73 017404
EMTVEC= 000030
EMI 016764
EMe 017026
- EM3 17064
EM4 017124
END.YR 001776
END.YB 002776
END.YC 003776
END.YD Q04778
END.YF 005776
END.YG 008778

MRCY11 27(732)

MO9

14-0CT-76 15:26 PAGE 118

CROSS REFERENCE TABLE -~ USER SYMBOLS

4213¥
3B877%
40084
4298
4198
4184
4178
4igs
415%
Ylys
4134
Yictk
Y114
4104
4YoBs
409%
408#%
407#
40648
405
404 %
Yo7
Yobs
425
Yoys
4234

Y4232
3885#
4272
4059
423
428
4e7
426
425
424
423
4go
421
420

4348

4551

4YoS1#
3903*

4030

4085

4315*

4195«
4925
4795%
4929%
3845%

Yoeo* 4401w
J911%  3919% 3927%  344x

4158 4307 4385 4385

4346 4381
H318%
4274 4313

3951+

3957*

33

3969%

3975

3981#*




JUNE 1976
DIBMDG.PLL

JYX 007776

QleCeq
011256

014752
014754
014756
014760
015550
col216
015000
015613
015047
001400
002000
003000
004000
005000
806000
007400

15250
018327

315

PRG.NO 015440
PRG.1 011510
PRG) 011974
PRGE 012216
PRG3 013156

MRCY11 27(732)

38314
38294
4102
H432#
S010#
4009
3857#%
344
S29%
3849x
4378
4033%
3878%
4O12¢#
4422
45208
452l
4ysazu
45744
284
4433
Y434
4448
S5l
7404#
1109%
15808
cccls
3259%
3830#
38c8#
Y214
Y425

I14-0CT-76 15:26 PAGE 113
CROSS REFERENCE TABLE -~ USER SYMBCLS

4YE16
Y770%
4310
Y161
Yy20*
43519
4100%
3336*
3343%
4061
3904%*
435385
4474

4173

4253

4326
4397*
S IPL L

3906
4194

4562k
Y772%
4315
4314
45234
4920
4327¥%
401il#

4063%
3912+#

4116
Y476

4181

4S2b#

Y423
4S16¥

H4211%
3914

Y775
4360

4921
H335#

410Ss
3920%
4331
4438

4SeC*

3962

4279

4238

Y441
4Y574%

4414
3922

NOS

4922 -
Y417%

Hilb#*
3928%
4330
48

45264

4284

4465
4578%

4547
3930

4323
4493

HY117%
3945%
45198

4283

4470
4618%

45484
3995

4924

4152

3952

4297

45493
4e25#

4857
40278

4331% 4350

3368%  3964*
Y426 4430

4Ye30% .4802%
4567

4103 4567

4357
3970%

444y

4846*

43594+
3976%

4451

3982%

45264
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oot 1976
DegMla.Pll
;gcﬂ ?14166
- (edi«
PSW s 177778
PWRVEC= 000024
PWR.UP 015402
ROOMR = 10WI0
ROLIN = 1012
RDOCY = ]1044iM
RESRY 010000
ReESVEC= 200010
RUN.3 013616
NI 013802
&C ==.0002083
Rl =».J00001
R2 =%.000002
R3 =%300003
R4 =7000004
rRE =
RS =7%000006
R? =7000007
SAVRQ 001230
SAvRl 001232
- SAVRY (00l
SavRS 00123
cp =%000006
SPHCE3 (015320
SRv.R 013356
Srv.D 013254
crRv.L 013370
SRV.R 013632

MalYil e7.732)

404

44148
K-Y

my
4E4bs

4215
49248
4306

4035
4079
4154
427h
4340

4pll#
48Y4Y2#
4807#%
4125

424h

4g7c%
3940 *
N217#%

3993
4186#
4431
N727%
4037
Y422+
Y742
4437
4721%
3837+

e ———— -

4917
45Sb#

487G

. 38bl¢#

Y13c#
4295#
4850
4629
420S
4774
48B3+

14-0CT-76 1S5:26 PAGE 120
vSJSS REFERENCE TASLE -- USER SYMBOLS

4589

49238

4038
4082
4152

4350
Y435
4615#%
4848

Y14}
4472
4878#%
3947+#
4219

3939
4300
4656+
4735%
4341
Hybu#

44589
4724#%
3839

3865
4137%
4380#
4sg1
Y4l
4706#
4775
4871

B10

4040 4042 4043
4092 4095 40s8
4160% 4]lB5 Y4166
4291 4292 4293
4353 4361 4Y36b%
Y440 Hywd®  HY71#
4818 Y819% 4B820%
4850 4867 4871#%
Y165# Y4167 Yi77#%
4478 4Y48S Y498+
4880* 4BB3® 4BBG
39M8 3954 3960
Y222 Yee4 Y227
4002 Y034  40SO+*
4301 4309 4310
Ye57 4ee0® 4661
4736% 4737 Y746#
4044 4056 4064#*
Y472 4488 4712
4473¢ 4478 Y482#
4y7e2sSs  N72B Y744#
3868 3872 3874
Yi4S*  4170% 4174#
44 16% Y4oB% 4439
4883 4YESS# 46510
Ho4o*  4HNSE  HBME)»
Y471l  4712% 4713#
4779 4782 4797
4874®  NB8B2* 4883

4056
4123
4177
Y4314%
4372

4828+#
4890»

42128
4508+

3972
4873%

4087*
4348#
4667

4335
4Y715%

Y499%

4065
4124
4178
Y328
4373
Y507#%
4823+#
4902

4213
4813

3978
4g77%

4119%
H369%
4bb9#

4338
4716%

4502

3896
Y34+
Y469%
4614
4671
4745
4B84Y
4888

3898
4a41
4529%
4615
Y672%
4746
4848#
4889




— — g

<JNE 1S7h
o8MDG.PL1
STRCK = OC1100
START Dl10102
STKLﬂT= 1( TecH
SR = {77873
S0 = 000001
SO0 = 000001
W0l = DOOCO2
SikJe = 00000M
Cia = DoODiIN
SO = 000020
S«CS = 000040
SW06 = 000100
skl? = 000200
S8 = 000MND0
Sk09 = 001000
SWl = 00000e
SKI0 = 002000
Sil = 004000
SWiZ = 010000
Sd13 = 020000
Ski4 = 040000
SW1S = 100000
Siie = 00CO0M
Si3 = 0020i0
Si&d = 000020
SiS = 000040
Sl = DODIOOC
Sik7 = 900200

- S8 = 000400
SW9 = 0CI000
TABLE 011244
TA5.8 DI4434

« YBITVE= 000014

r TEMP3  00l12e4
TEMP4 001226
TEMPS

TYPOC = 104402
TYPON = 104406
TYPOS = 104404
VERS 01217}
VERSON 015562

NACYILl 27.732)

3841
3854

3876#
Y4638

4044 =
Y424
H043#
4235
4453
Yigos

3846 #
3937
4173
4297
49188

4138
4625

3887%

3851

4048

4769
480

4790
3848

480G
47E9
4804

8B4+
40078
443y

4045
4428
4045
Y246%
Y477 %
4154+

3847%
3987
4181
4312
4663

4150
4843

3905#

408M

4059

4778
3843

4796
4760

3902*
4032

Y124+
445 #
4082%
4248
Y484 #
Yig4#

3989
4214
4313
4beh

4171
4919¢

3913#

14-0CT-76 15:26 PAGE 12!
oROSS REFERENCE TABLE -- USER SYMBOLS

4380

40es

4760

4808
4778

4005

Y42g
4670

4175

3921

C10

4416

4090

4776

4780

4126

Y140%

4137
4286
4YSll#x
4275+

4013
4233
Y426
4738

4184

3329+

4439

4158

4778

4784

3926%
Yl4e

4166

Yl41#
Y29l *
4926
4303*

4120
4238
Y430
4803

4236

3984

4469

4307

4780

3343%
Y2ie

4170
4149

4295
4929

4121
4247
4433
4817

4249

4564

4841

4346

478y

3950+
4271

L& £
Gir= s

~J

-3
ok

4130
4263
4434
4834

4282

45798

4SS5

4355

4790

3955+
4330

Yaro+

4174
4343

4134
4273
Y4444
4826

4287

4381

4807

3362#

4281

4.79%
4378*

4147
4374
4448
4333

4296

4808

33EB*

4292#

4183
Y4422

Yig2
4279
4451
4841

4429

H7p4¢

3974

Y342

4232#
4443

4163
4384
454G
4845

4446
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cuNE 1976 MACY:Ll 271732)  14-0CT-7B 15:26 PAGE 122
CZBMDG.PLL CROSS REFERENCE TRBLE -~ USER SYMBOLS

XHOLD DI317M 42148 4230 4252 4254 4263 4317
XSTORE 015500 4550 45808 49230
X.X. 011156 39908
X1 015560 4566 4571 4578
001122 4688 ‘
$BODRAT 001126 4708  H0M2%  N340* HY?Sk  44B83®  4E00%  4Si0x  4S2s
SCMTRG 001100 4Shps 3837 3844 3848
$CM3 = 000000 4808
SCRLF 001183 N8ls N679 4803 4808 4817 4836 484 4848
SENDRD 01555C 452 457318
SERFLG 001103 4598 4761 4780% 47BY 4793% 4808
SERMRX 001118 4658 4784
SERROR 016376 3844 47928
SERRPC 001116 46b8 4797% 4798x 4799 4808 4823 4926 4329 43930
SERRTB DO1156 4998 4831
SERRTY 016470 4802 4Y8les
SERTTL 0011l 4638 4796% 4808
SFILLC 001150 4788 4819 463!
SFILLS 001147 4778 4631
$GDRADR 001120 4e78
$GDDAT DO01i24 4p9s 40Nl 433G  H474E 4826
S0 = 000003 cy4?7 gy8
SHIOCT 016724 4887 48928
SICNY 001104 4608
SITEM8 0OG11i4 4Ye4s  4799% 4808 4820
SLF 001154 4ges 4670 4679 4808
SLPARDR 001106 Ypls 384B* HO31%® HO70x 4329% H3B7x  H779% 4782 4784
SLPERR 00:1:0 4628
SNULL  O01146 4768 4621 4631
SOCNY  D16276 YZ10% 4739% 4752«
SOMODE 016300 4705 4709% 4714 4717% 4728% 4754
SOVER 016362 4765 4776 47818
SPASS 001100 4578
SQUES 001182 480s 4679 4808
SROCHR 015702 4e4is 4922
SRDDEC= ®x#xzs U 4925
SROLIN 015736 46E5Cs 4923
SROOCT Dlebey 4865 4324
S$RDSZ = 000010 4E48e
SSAVRE= #xas¥s U 4925
SSCOPE 018302 3842 47638
SSETUP= 000007 38378 3842 3844 3346 3848
SSTUP = 177777 3837%
SSVLAD (C16346 4773 47784
SSWR = 160000 480 L 4 c4ygs 3848 4759 4760 4764 4776 4778 4780 4784 4788 4789
4790 4796 4800 4804 NB80?7 4808
$T¥B 001140 4738 4640 4645
$TKS 001136 4728 3839 4640 4643
$TN = 000001 Y7
$1PB 001144 4758  4629% 4631
STPFLG 001151 4798 4606 4631
§TPS 001142 4748 4627 4631
STRAP (016726 2846 4902
11 = 000016 49098 49198 49208 49218 49228 49238 49248 4925
STRPAD 016746 4906 49178
S$TCTNM 001102 4EBE® 478l 47?78# 4781 4784 4795 4808
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cWNE 1876
O<BMDG.P1L

STTYIN 01804y
TYPBN= #e2es

STYPON Qlblid
S$TYPOS (16054
SXTSTR
SOFILL

FFRIL 008332

U
U

MRCYIl 27(732)

15:26 PAGE 123

CROSS REFERENCE TRBLE -- USER SYMBOLS

18-00T-78

4657 4ery
4909 4918
4919

47108 492!
4920

N708% 4718
344 3468
401S 40168
4808 48S<s
<S40

457E8

4Sis 4S4ys
41078 419Ss
45258 493ls

E10

483
4S24s

cSCs
452Es

38288
4568

3829
45824

38208
4631

38318
4840

3343
45788

3E48
4579




JUNE 1976

0ZBMDG.PLL
COMMEN I
ENDCON i
ERROR 3548
ESCRPE 18
MULT 18
NEWTST 1t
FOP ls
PUSH ls
SCOPE 355
SETT 4309s
SETUP is
SK1P 1s
SLRASH 18
EPRC N4 8
T ls
TRMTRP 4909
TYPBIN 1s
TYPDEC 18
TYPNUM ls
TYPOCS 18
TYPOCT 1s
TYPTXT 18
SHOW 49y
SROMTY €498
SSCMRE Yy4s
SSCNTM Y4
SSESCA 18
L 4 18
SSSET 43098
$SSKIP 1s
LEQUART 1s
.HERDE it
KTL1 1s
.ROLIN 3368
. SKRH] 1s
.SWRLO 3358
SCARTC 18
LSCNTY 1s
.$0B2D i
.SCB20 is
.301V is
.SEOP 18
.SERRO is
.SERRT 1
LSMULTY 18
.SPOLE 1t
. SRAND is
. SRDDE is
.SRDOC is
.SREAD 18
.SSHYVE 18
.8<een s
$<820 is
$cCoP 1s
$SIZE is

MRCY1I €7(732)
CROSS REFERENCE

i
4443
4047
444
Y448
4448
Y44g
4448
4055
4919
444y
4448
4444

Yu4e

Y44y
Y448
4448
4448
444
e

394]

385¢

Yl
ot
4919
Y44y
335
335s

3354
3354

335¢
3358

45838
3368
3364

45838

33t
45838

334

4083

4868
4867
4097
4920
3837

483

4823

3948
3882

4920
249
537

3836
337
4y

4784
4808

4856
4831

4755

1
T

8

4345

4352
433}

4584

4847

2954
3890

4321

4=-2CT
ABLE

=76 15:26 PRGE 125
== MACRO NAMES

4379

4332
492¢

4631

3960
3908

4922

448C

4323

4648

3966
3916

4923

4487

49¢c4

4£79

3972
3924

4924

F10

4SCH 4515 4SEH

4755 4784 4808

3978

4558

485¢

4893




TuNE 9 &
DZBHDG Pll

. SSUPR
.STRAP
.STYPB
.STYPD
STYPE
STYPD

MAcY1!
CROSS R

3358

45838
45338

£

Tut32) 14=00T-Tk IS:¢d
FERENCE TaslE -- MACRO

<893

4S84
4573

&_ Prat 12t
NGMES

G10

r ———— - ——

A —— R —— .
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JUNE 1976
DZBMDG.P1!
R0 4117
ASL 4828
BEQ 4046
4311
4723
BGY 4740
BIC 3947
BIS 4735
BISB 4820
BIT 4048
BLO 4245
BLCS 4658
BLY 4624
BM] 4765
BNE 3840
3973
4101
4336
BPL 4507
BR 3873
4362
CLC 4457
LR 3828
4E46
<.RB 4569
cMP 3839
3972
4077
4335
4502
(Oyin ] 4619
coM 3336
DEC 4050
DEC 4623
EMT 354
HALT 344
INC 4456
INCB 4778
107 355
JMP 348
4194
JSR 4102
MOV 3837
3868
3899
3928
3964
4029
4073
4137
4177
4ou48
4315
4367
4437

MRCY1l 27.732)

3867
3986
4143
4460
4644
3900
4394

3850
4562

3874

3883
3954
4155
4432
4729
3988
4609

3852
4720

3882
3996
4126
4343
4657

+154

4716
4878
4091
4358
4851

4882

4158

4831

4875

4307

3895
4000
4225
4544

4057
466M

3856
4872

3894
4002
4152
4353

4303

4538

3914
4317
4525
3845
3877
3910
3944
3975
4034
4115
4149
421l
4275
4330
4380
H445
Y475

14=-0CT-76__15:26 PAGE 128
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

483

4096
4388

4346

H10

4153
4351

4355

3917
4036
4334
4613

4034
Y722

4192

3908
4037
4219
4370

4159
4479

438!

3925
4039
4337
4620

4059
4743

Y415
3916
4038

4222
4373

4395

4188
4488

4385

3935
4043
4347
4662

4156
4767

Y436
3924
4040

4ao4
4387

4493

4220
4533

4851

3942
4051
4349
4668

4131
4773

4466

3941
4045
4227
4390

4827

4001
4547

3854
3886
3919
J956
3984
4063
4123
4166
Y23e
4291
434]
Y422
4463
4483

4223
YE 1Y

48C0

3943
4075
4371
4731

4230
4776

4496

3948
4053
4G
4459

4004
4557

3855
3887
3920
3957
3991
4064
Yla4
4167
4234
4232
Y342
Y423
Y464
Y484

428
48c2

3955
4078
4374
4801

4305
4826

4506

3954
4056
4301
4478

4302
4566

3361
4086
4382
4821

4316
4853

4528

3960
4061
4310
4485

4103

3862
3893
3926
3962
4027
4071
4128

Y241
4299
4360

4467
4437

4308
4571

3367
4088
4384
4843

4354
4884

4542

3966
4074
4333
4431

4104

3865
3896
3927
3963
4028
4072
4132
4174

4314
4366

s
4438




JJUNE 1976
DZBMDG.PLL
4439
4YEY41
4672
477
48eS
MOVB 4sl2
4874
NEG 4715
NOP 3864
RESET 4s7e
RFOL 4458
AT 4559
T 4578
SUB 4798
TRAP 4909
TST 38¢8
4309
4S04
TST8B 48506
LASCII 480
.RSCIZ 482
.BLKB 4678
.BLKW 3828
.BYTE 458
4577
.ENRBL 1
.END 4333
.ENOC 349
3848
4678
4803
4922
LESUIV 354
420
EVEN 4016
IF 344
3es8
4755
4808
4925
.IFF 352
4776
JIFT 4778
JIFTF 4778
JIIF 344
4780
.IRP 3837
LIST 1
4gie
.MACRO i
MCALL 335
NLIST 1
4a1gp
PRGE Y4y
2le?

.REM

MRCYLl 87(732)
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4500 4501

4S50 4553
4673 4674
4772 4775
48RE 4867
4629  4EY4S
4905
3871 408l
Wy9g 4721
4ei7  4B47
4630  4BNE
4919 4920
3853 3870
43l  §372
4E27  4EY3
48] 4016
4Wole 4107
3829 3830
459 464
4780 4751
338
354 430
3876 3884
4679 4680
4804  4E0s
4923 4924
355 357
921 422
4107 4195
e 402
3876 3884
4761 4784
B2k 4842
4333
45 4oy
4778 4784
4803 4876
4802 4872
483 537
4784 4788
4g67 4888
335 244
4313 4320
q44 549
33 44y
335 34
4319 4320
483 737
2220 3289
2021 2071

4505

4868
4660

4377

723
4675
ug07

4321
3934
4375

4107
4195

3831
465
4752

44y
3892
47556
4809
4925

372

423
4524

430
3892
4776
4856

480
4785
4892
4876

S4e
4789

44y
4921
4309
4583

449
4921
1109
3828

4507
4565
4711
4781
4869
4665

4438

4724
4743

4922
3985
4393

4195
Y524

476
4753

445
3902
4762
4yg27
4933

373

4oy
4526

44
3310
4778
4872

4By
4790
4893
4892

547
4790

4508
4570
4712
4782
4871
4704

1468

4725
4783

4923
4065
4418

4526
45eb

477

455
3910
4764
4856

392
425
4582
454
3318
4780
4893

3841
4797

S48
4808

S50
4923

S50
4323
1631
4067

4509
4610
4713
4795
4886
4705

4532
472?
4807

4oy
4076
4488

4325
4580

L78

480
3918

3828

4363

I10

4510
4611
4719
4797
4887
4708

457<

4764
4891

4079
4531

4g5Y

479

483
3926
4777
4893

394
427
4925
483
4584
4730
4306

4632
4808

3844
4849

3837
4325

3837
4325
1741
4524

4098
4536

4925

1012

48y
4585
4778
4894

395
428

S38
4631
4793
4909

4648
4209

3848
4318

4016
4933

4016
4333
1786

4529
4621
4744
4823
4883
4710

4577
4879

4129
4614

1013

S4e
4632
4780
4903

396
429

3837
4g48
4796
4919
4649
4827
4631
4319

4107

4107
1837

4530
4EH L
4745
4832
4330
4714

4881

4145
4732

1014

3837
448
478+
4906

397
3841
4556
4800
4320
4658
4856
4640
4320

4195

4195
1907

4533
Yg4e
Y746
4837
4902
Y717

4243
4771

1015

3841
4649
4785
4918

398
3842
4657
4802
4921
4662
4857
4671
4321

452y

4524
1361

4534
4658
4747
4g42
4303
4718

4278
4504

1016

3842
4656
4791
43189

399
3844
4662
4803
4922
4679
4834
4679
4922

4526

4526
2014

4537
4EER
4748
4gHY
4308
4737

4293
4850

1317

3844
4658
4793
4330

400
3846
4673
4804
4323
4680
4303
4789
43923

4648

4648
2068

454
4671
4769
4g48

4799

4300
4885

467t

3846
4663
4797
4921

401
3848
4679
4807
4924

4756

4760
4924

4909

4309
al1s
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JUNE 1976
DZBMDG.P1!
.REPT 344
.SBTTL 333
431

LTITLE 537
.WORD 394
4926

J10
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338 345 350 446 485 S50 4586  4&33

457 4&0 46l 4g2 463 466 467 468
4329 4930

ERRORS DETECTED: O
DEFRULT GLOBALS GENERARTED: 0
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4581

469

4757

470

4786

471

410

4835

4S8

4840

4895

4832
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